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THE INCIDENCE OF SURRA AND TABANID ELIES IN 
RAJASTHAN* 

By P. Balarama Menok"!', Indian Veterinary Kesearcli Institute, Izatnagar, U.P. 

(Eeceived for publication on May 11, 1956) 

(With. 3 maps and one Text-fig.) 

T he data wliioli form tlie subject of tMs article were collected during a tour of 
Rajastliau and Ajmer undertaken in Marck, 1964 to study tlie incidence of 
tabanid flies and surra in tliat nortk-western, dry region of India. The Rajputana 
states constituting the present State of Rajasthan form an important camel rearing 
area with scanty rainfall (Map 1). Surra is a serious disease of horses and , camels - 
and tabanids are the suspected common transmitters of this disease. But, so far, 
no information regarding the incidence of .the disease or its transmitting agents 
is fivailahle from Rajasthan. Senior-White [1927] while cataloguing the Indian 
species of Tahanidae remarked that not a single record of these flies was available 
from Rajputana. Basil [1945] reported on the distribution and seasonal incidence 
of surra in India and prepared a map showing the intensity of surra in various parts 
of India. Though it was clear from the map that the disease was prevalent more 
or less throughout India, the area covered by the states of Rajputana had to be 
left completely as no information regarding that area was available. Hence it 
was considered necessary to collect the data regarding the incidence of surra in 
Rajasthan and also to investigate the vector problem in the area. 

The present Rajasthan State was formed in the year 1950 by integration of 
about 20 small states of Rajputana. The State now comprises five major Divisions, 
viz. Jaipur, Jodhpur, Bikaner, Udaipur and Kota (Map II). The climatic and 
meteorological conditions vary considerably in the different Divisions. There is 
a common belief outside Rajasthan that it is one arid rainless desert and, since 
moisture and parasitic life go together, the animals of Rajasthan are free from 
most of the parasitic diseases. But the whole of Rajasthan is not a waterless desert 
with scanty rainfall (Table I). Certain areas have fairly good rainfall and many 
have large stretches of perennial water lakes. Certain other areas are canal 
irrigated (Pali and Ganganagar). The south and south-east regions have fairly heavy 
rainfall and the north, east and north-east have the same climate and topography as 
Uttar Pradesh and Madhya Bharat. Only the western parts with Bikaner and 
some portion of Jodhpur Division are dry and arid (Map III). 

Rajasthan has 75 per cent of the camel population of India. They are 
distributed throughout the State but are found in large number in the west and 
south-west Rajasthan. In addition to about 3| lakhs of camels, the region has a 
large population of horses, donkeys and cattle. 

* Paper read at tkc 42iid Session of the Indian Science Congress at Baroda, 1965, 
t At present Entomologist, Armed Forces Medical College, Poona, 
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Ajmer is a small State surrounded on all sides I>y Eajastlmn with similar topo- 
graphy ami climate The breeding places for tabanid flies are mostly big tanks, 
as there are no canals. _ The average annual rainfall in the area is about 20 inolies 
census fo Ajmer State for 1962 sliowa 3,32,421 boyinee, 1,630 hotees, 
4,6jJ donkeys and 1,781 camels. In Ajmer State camel breeding is not carried 
out on such a largo scale as m the south and south-western parts of llajasthan. 

Incidence of Surra 

hos fhawn of camel diseases and the present investigation 

th. m Rajastban. It is believed that since 

the introduction of antrypol the disease has been under check. It usually runs a 
‘ ^^tending even to three years. It is locally called 

r T ^ wealmns the animal at every relapse and finally proves fatal. 
CasesS of surra r^orted from the different districts of Raiasthan'in an avora<ve 

fo?an thf (bTf riit™^ ^ f -R incidence of camel surra arc available 

If tiii^tricts except Banswara, and Dimgarpur. The figures repivsmit a verai^e 

j ui years oi. each district. It is seen that on an average everv year about G oilO 
surra cases among camels a,re treated in the: veterinary disponsarie^Iff 

t^^TasSTee «nuiller than the actual numb(>r of cns<>s, asmanv of 

tte cases receive private treatment and are not included in hospital records 

SdftTmctS the BuMmim themselves us the drug antrypoi 

and Its method of admimstration are well L-hoto to them [IVruress 7fo«rt „b/,c 
P. .0., Rajasthan and Ajmer, Sankarnarayan, 1953-541. Table IT shows tint 

ttdtet h r’ 

olforlng e.cet: ^ 

:fcam “fecdTnlT: Zb? X' 

almo.st free from surra^ho^gh it J^a f 

j >. « ». U 

1983, during diffeknt months. \oh tlS Se’ 1"?! * ' 

clear that the number of surra easel if, • ^ previous one, it is 

monsoon rains and that fb. M' ' ■ increase in the months following the 

K'ovember when the flv bre r ** reached during September, Octolicr and 

rhe early part ofthe winter and Sad nirZ contmuos to k, high during 

luringArbland JIavwheftk,. f ^ towards summer anti is the Iowe.sfc 

stops.' OalXl fXMir“t™X^^ 

camels, thrhgho«rfk yX eXX, TX ™Aly in 

Cases arerecofdcdevenhSSeXr^^^^^^^^^^^ 
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Bistnhution 

Tlie disease is found more common in moist regions, viz. easlnrn 1i u,I;f of Itaj 
including eastern half of Jodlipiir Division. Udaipur and .K(da, aixptiie two Divi - 
sions atfected most. Since camels of the arid region of Jodlipur and Dikaiu'.r Divi- 
sions come ill contact with the diseased ones when taken for forjiging, they get. 
the infection during the fly season. Hence cases of surra arc*, not uncommon in 
Jodhpur and are only occasionally reported from .Bilianer Division. 

Surra cases are also reported from the State of Ajmer. Prom the i“eports 
available, the niimher of camels treated for surra in the State during 1951-52, 
1952-63, and 1953-54 is 28, 238 and 51 respectively. But it is, however, doubt ful 
whether all these were local cases. Majority of them were believed to be from, 
camels brought from outside the State, i.e. from Eajasthan which surrounds it ou 
all sides. Complete figures for surra are not possible as some cases receive pri’\^ate, 
treatment and are not included in the hospital records. 

The above statement shows that surra is very mu(.‘.h prevahmt. in Itajasthari 
and Ajmer and is as much a serious problem tluMU as elstiwluue, perhaps 
as camels are highly susceptible to the disease and Eaja,sth5in is tlie most 
important camel breeding centre in India. 

The vector problem and the incidence of tabanxd flies 

It has been established that tabaiiid flies are primarily 3’(‘HponHibl<i for ihe trans- 
mission of surra. These flu^s are common in India and Basu, Men, on and Ben. Giipt a 
[1962] have dealt with their detailed distribution. .All the common sjxudes are 
blood-thirsty and voi-acious biters, being able to puncture tfie thie.k slciiis of (.^qiiines 
and bovines in a few seconds and to cause an abundant flow of blood u})ou whicli 
the females beco.me engorged. Warm blooded animals, including man, are sul)j(>i*t. 
to their persistent and unrelenting attacks. The adults aie sirong ili<u’s and occmr 
abundantly in the neighbourhood of water. They lay tlieir eggs gimorally ini leaves 
and stems of plants oveihanging the water. AftiT habihing, the larva* fall into 
the water and develop. When mature, they crawl t.t> dry soil, pupate and after a 
few days emerge as adult flies [Basu el al., 1954]. 

In the abstuTce of water and sufficient atmospheric humidity tiibanid fi.ies 
cannot breed and survive, and since these flies act as meclianical t.ransmitters of 
Try-pamsoma evand, the causal organism of surra, transmission oi‘ the disease 
cannot take place. Since surra cases arc seen throughout Kajasthan, fly bretiding 
must also be taking place. If surra cases are common in a locality even in tin.* 
absence of these flies, there must he some vectors other than the tabanid flies. It 
has therefore, heeii, suggested that in ])ortions of Kajasthan with s(ainty rainfall 
and dry and arid conditions, tabanids can not be a probhuti and that Ihi*, trans- 
mission of surra must be taking place through, the ageiicy of sonuj other vecjtor. 
In fact, Cross and Patel [1921] reported transmission of surra by the tic.ks, 
Oniithodorns crossi and 0. laliorensis, hut t.heir findings have not so far been con- 
firmed. Sankarnarayan [1048-60] found that camel ticks were incapable of 
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transmitting surra. Tlic autlior also has failed to transmit surra in the laboratory 
throiigli the agency of ticks (unpiiblislied). Since it is only a iiieclianical trans- 
mission. without the parUvsite undergoing a development or cyclical changes inside 
the vector’s body, it naturally follows that such transniissio,n through bite frojn 
an infected animal to a healthy one should take place within a short period of time. 
So unless there is a developmental phase inside the tides, it may not he possible 
for them to act as transmitters, as ticks do not move rpiickly from one animal to 
another for their feed. Biting flies alone are capahhi of doing it on account of 
interrupted feeding as those flics visit many animals in a herd in quick succession. 

During the present investigation it has heen found that tabanid flies are present 
in all the Divisions of Rajasthan and they can breed and complete their life-cycle 
under the conditions prevailing there. During the pres(mt survey it has been 
possible to visit all major water collections in different parts of the State and to 
collect all stages of the fly, viz. the egg, larva, pupa and adult (Table IV). Large 
numbers of egg masses were collected from several lakes and ponds in all the 
Divisions except Bikaner from where only very few batches of eggs could be 
obtained. It had not been possible to visit Sri Ganganagar and other canal 
irrigated areas in Bikaner Division which may provide conclitions suitable for the 
breeding of tahanid flies. Adult flies were caught while laying eggs on suhaquatic 
vegetation and also while feeding on camels. Among the adults collected and 
identified, four species were found, viz. Tahmms ■nibiilus "Wiedemann, Tabanus 
stfia(,us Fabricius, Tuhemus macer Bigot and an imcleterminecl species of Atylotus^. 
It may be mentioned here that Basu et al.. [1952] reported 17 species of Tabanus 
from, the north-western dry region of India in which Rajasthan is included and from 
where no record was available till then. Hence the four species of tahanids collected 
from Rajasthan during the present investigations, are new records for the locality. 
It may also he mentioned that T. ruhidus is a w’’ell known carrier of surra and that 
T. macer is also one of the seven species of Tabanus which have been incriminated 
in the transmission of the disease. 


Table IV 

Breeding places of Tabanus flies in different 2 Jarts of Bajasthan visited during 
the survey 


Locality 

Source of water 

Tabanid breeding 

Remarks 

1 

2 

3 

4 

Jodlipur 

Jodhpur 

Jodhpur 

^ Mandour canal 
catchment area 
Balsamand (lake) 

Talihatsagar (lake)' 

No breeding 

— nil— 

Eairly heavy breeding in 
isolated pJaccis. Egg batches 
mostly recent and some 
Ireshlylaid 

With overhanging vegftta- 
tion 

No vegetation. Entire 
rocky edge 

Isolated pockets with 
bamboo grass vegeta- 
tion, both floating and 
emergent. Signs of 
animals frequenting 

the place 


* Identified by the Commonwealth. Institute of Entomology, British Museum, London. 
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Table IV (contd.) 


Brcedwff places of JHes in different jmHs Rajasthan visited duriia/ the 

survey 


Locality 

Source of water 

Tabauid breeding 

Remarks 

1 

2 

3 

■ 4 ■ 






Jodhpur 

■ '■ ■ ■ . 

Sardarsamand (lake) 

ILany old egg batches 
found on a few dry 
Acacia plants standing : 
in water and a few 
bat(dies on casnrhia 
and caJatropifi plants 
in canals taking from 
the lake 

No marginal overhanging 
' vegetations ; only rocky 

j stones and boulders at 

i the edges. Ifhese large 

lakes are not potential 
breeding places but 
(lie canals taking frojn 
it with ijdentirul grass 
and other vegetation 
an; likely lireeding 
pIlM'OS 

Pali 

Irrigation canal 

.Pairly heavy breeding on 
l)oth the !.>anks 

.Prom t^ardarsaauand to 
Pali the; canal ritnuing 
with plenty td’ vegela- 
tiojv 

Pali 

Pali lake 

— 7hil — 

Scanty tmiergeut vegeta- 
tion 

Udaipur 

.Patch sagai’ a.ud Saroop 
sagar (lake.s) 

Breeding prc.senl. in 
sheltered [mckels on 
grass, eti:. ovei-hanging 
water 

irrigjition canals from 
the lakes also breeding 

Udaipur 

Piclnda lake 

No breeding 

Siilcs of the lake arc* pueca 
built and hene(> no 
breeding <.'an take ]ilac’e 

Udaipur 

Xhlaisagar lake and tlie 
milluh falling into it 

Heavy breeding. 

Bunches of eggs. 
Many larva; colleoted 
from the edge of the 
nullah 

Potential lireeding ])lace,s. 
Plenty <tf reeds and 
grass.' Ideal fdaco 

for breeding 

Ohittorgarli 

Oambhir Nadi (River) 

Heavy hreeding cspeeitdly 
on round grass Scirpns 

Not much water with 
emergent grass, Kggs 

ahnndant rn both the 
banks a little farther 
down the bridge 

(jhitlorgarh i 

(lomukhi Kund (Drinking 
water supply iu the 
fort) 

No breeding 

No emergent vegetation. 
Ahjee present 

Ajmer 

1 

1 

Budda Pushkar (lake) 

Pairly heavy breeding 
Many egg liatehes 
collected. Iflies 

collected from camels in 
the locality j 

Plenty of grass and vege- 
(,ation. Potential 

breeding plnee after 

1 ' rains 
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Tabbe ly (contd.) 

Breeding -places of T&himu^ jUes in different pads of Rajasthan visited during the 


Locality 

Source of water 



Tahanid breeding 

llcmarks 

1 

2 

S 

4 

Ajmer 

Pu.shkar (lake) 

No breeding 

j Steps of stone leading 
into the lake on all 
side.«. No possibility 
i of breeding e.xceptihg 
in a small patch in a 
corner where some grass 
is growing 

Ajmer 

Anasagar (lake) 

No breeding 

Lake with extensive 
catehment area and a 
stone and marble built 
embankment on one 
side. Possibility of 

breeding on the opposite 
side where grass, etc. are 
growing 

Ajmer 

Piaaugaii tanks 

No breeding 

No marginal vegetation 

Kota ' ■ 

Kota tank 

A few eggs collected 

Marginal vegetation 

conliued only to small 
patches on the south- 
west corner of the tank, 
rest being stony side.s 

Kota 

Okambal river 

No breeding 

Plenty of water but no 
vegetation near about. 
A possible Sfmrco of 
breeding 

Jaipur 

Jal Mahal tank 

' Heavj' breeding in small 
patches. Many- 

Ininches of eggs 

collected from a dry 
babul twig standing 
in water and some on 
isolated gras.s blades. 
Many adults caught 
while laying eggs 

Ntv marginal vegetation ; 
Water saltish ; cattle 

grazing nearby 


survey 
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Table IV (concld.) 

himU)tff of Tabaiuis flies in different parts of Rajasthan visited during the 

surveg 


Looalily 

Source of water 

1 Tal)ani(l breeding 

Hem arks 

1. 

2 

3 

4 

Jaipur 

Amber tank 

No breeding 

Water dry 

Jaipur 

Rawalji-ka-JJaiullia 

1 (tank) 

Fairly Iicavw breeding 

Plenty of marginal gra.sa. 
Ideal place for breeding 
■with water and 

abundant vegetation 
and elephant grass 

Jaipur 

Bafjuji-ka-Baudha 
(Hinall tank) 

No breeding 

Without mueh vi'getaiion. 
(Jattle grazing ncuirby. 
No adults fotmd 

Bikaner 

.Devikuiicl and Doviknnd 
Sagar (tanks) , 

EvideiKJe of breeding ; 
old egg shells on ' a 
<ueoppr ovorliangijig 
Avater 

Both, th(i tanks arc 
berelt of vegetation 
cxee])t a -patch' on the 
eiistern side of Devi- 
Ipnid. :iCggs wei’o 

ibuud on old projecting 
tAvigs. .Botli the tanks 
dry up in summer 

Bikaner 

m Xl- _ _.J . 

Kodarade.shar tank 

No breeding 

1 

N<i vegetation 


. : ; p Tr . r rd.. ^ ^ «veii tlie dry Bikanor 

Ls not free from tabamds. This survey was undertaken in the month mS 
when most of the sources of water wore expected to be dry. After the monsoon 
when all the tanks are lull and there is ])lenty of vegetation at the banks, fly breedimi 
mthese areas is expected to be heavy and this has been proved by the hig/ incidencS 
of surra m post-monsoon months (Table IT). It is reasonable to preSinm ihat a 
more detailed survey carried out in the post-nionsoon months in Raiasthan, inav 
reveal the presence of some more species of tabanids. Since Tahams flies are 
present m Rajasthan, m a sufficient number it is only .reasonable to suppose that 
as in other places, transmission of surra is t«.kirm ’ 


Egg PARASITES OF Tabanus 
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the large numbers of egg masses collected from different Divisions of Rajasthan, 
it was observed that some of the batches of tabanid eggs obtained from Jal Mahal 
tank in Jaipur were parasitised and when they were kept in a moist chaml)cr, large 
numbers of small hymenopterous insects were found emerging from them. These 
parasites appeared quite different from the species of Telenomus report(Sd from 
Uttar Pradesh. The insects which emerged from the eggs collected from Jaipur 
were sent for identification and confirmation to the Commonwealth Institute of 
Entomology, London, and have been identified as belonging to an indeterminate 
species of Centrodora of the family Encyrtidae (Hymehoptera). Tliis appears to 
be the first record of this species parasitising eggs of tabanid flies in India. It was 
not possible tf> determine what species of Tabanidse the parasitised eggs belonged 
to, but it w'as probable that they may be of Atylotus which were found laying eggs 
on grass in Jal Mahal tank in Jaipur from where the infected egg masses were 
collected. Many adults of Atylotus were collected while in the act of oviposition 
from the same site and no other species was in evidence at that time. The possibility 
of utilising these parasites in the biological control of tabanid flies is yet to bo 
investigated. 

SUMMAEY 

This report presents for the first time, data regarding the occurrence of surra 
and tabanid flies in Rajasthan and Ajmer. Though the area is generally dry, surra 
is prevalent in camels in Rajasthan. There is an increase in the incidence of surra 
in the post-monsoon months reaching the climax in October and November when 
the fly breeding is also expected to be at its highest. The incidence continues 
during the early part of winter and gradually declines towards summer and is the 
lowest during April and May when the water sources are dried up and fly breeding 
is completely stopped. 

The disease is more common in the moist regions. Viz. eastern half of Rajasthan 
including eastern half of Jodhpur Division. Udaipur and Kota are the two Divi- 
sions affected most. Pali has the highest incidence of surra recorded so far. Since 
camels of the arid region of Jodhpur and Bikaner Divisions come in contact with 
the diseased ones, when taken for foraging, they get the infection during the fly 
season. Hence cases of surra are not uncommon in J odhpur and Bikaner Divisions 
also. Surra cases are also reported from Ajmer but the majority of them are 
believed to be from camels brought from outside the State. 

A tabanid survey was conducted in the area with special emphasis on the 
breeding places and it was established that the transmission of surra took place in 
the area through the agency of the flies which were present, in all the Divisions of 
Rajasthan and Ajmer and which could breed and complete their life cycle under 
conditions prevailing there. Even ‘‘waterless” Bikaner with an average annual 
rainfall of 7 to 8 inches was not free of them. Large numbers of the different stages 
of these flies, viz. egg, larva, pupa and adult, were collected from different Divisions 
and four species of Tabanidse, viz. Tabanus mbidm, T. striatus, T. macer and an 
undetermined species of Atylotus bave been recorded. These are new records for 
the locality. 
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Cenirodora sp. (Hynienoptera ; Encyrtidae) is recorded for tTie. first time as a 
parasite of tlie eggs of tabanid flies in India. It bad been possible to ]>recd iihese 
parasites into adults in tlie laboratory when tbe infected egg batcbcs wore kept 
in a moist ebamber, Tbe possibility of its utilisation in tbe control of Tahanun 
flies is suggested, 
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SEMINO»VESICULlTIS IN A BULL AT AN ARTIFICIAL 

INSEMINATION CENTRE 

By Mahexdea Pratap Johari, College of Veterinary Science and Animal Hnsbaiidry, 

Mathura 

(Received for publication on Slay 10, 1956) 

(With two Text-figs.) 

T he affections of the male sex organs in bulls which are quite common may 
be due to specific or unspecific causes. The inflammation of the part, 
e.g. orchitis, epididymitis, ampulitis, seminal vesiculitis may be there with or 
without the formation of abscess. In cattle, the specific causes have generally been 
attributed to Brucella abortus ; Streptococci; Bacillus pyogenes and Bacillus tubercu- 
losis, These affections often lead to sterility and become a source of infection 
to the cows served or artificially inseminated. 

Ancmvnesis 

The bull Ho. 80/P15 of Sahiwal breed aged about 4 years stationed at Jaisingh- 
pura in district Sultanpur was received at the Centre on April 6, 1955 from a Govern- 
ment Farm in Lucknow where preliminary training for making collections in the 
A. V. was given. At the Artificial Insemination Centre the bull was maintained under 
optimum conditions of food and management. Its daily ration consisted of 9 seers 
of hhusa, I seer of crushed gram, | seer of crushed barley, 1 seer of mustard cake 
and 1 chhatak of common salt. In addition, to the above, green fodder was also 
given. The bull was given 6 miles walking exercise in the morning and 3 miles 
in the evening. The bull had a good sex desire, generally took 5-10 minutes to serve, 
the seminal volume was 2-6 ml, and initial motility 3. The semen was seen to dete- 
riorate rapidly, was greenish in appearance and watery in consistency. After about 
two hours, it was not fit to be used for artificial insemination work. 

From April to September 1955, 27 semen collections were made. During 
this period 33 inseminations were carried out, 15 out of which were supposed to be 
pregnant at 90 days’ non-return basis. The Veterinary Officer, incharge of the 
Artificial Insemination Centre, reported the matter to the Eegional Sterility Officer, 
Uttar Pradesh. On receipt of the report, the author examined the bull on Decem- 
ber 13, 1955. 

General clinical investigation 

The bull looked healthy, in good condition and showed a lively temperament. 
Skin, palpable lymph glands and visible mucous membrane were found normal. 
Body temperature was not taken. 
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Special clinical investigation 

Circulatory, respiratory, digestive and nervous systems allowed notMiig of iiitiirest. 
Locomotion was normal. 

Urinary system.. Percussion and rectal palpation of the kidneys revealed nothing 
but no laboratory investigation was carried out. 

Genital organs. Penis, prepuce, preputial ring were normal. Palpation and 
inspection of the testicle and epididymis gave a healthy appearance. The testicles 
were found to be soft, smooth, firm and free from any hardness or induration and were 
freely moveable in the scrotum. The head, body and tail of the epididyiiiis did not 
show any abnormality. The function of the cremaster muscle was found normal as 
the testicles moved up when the animal was taken out from the shed. 

The accessory sex organs were palpated per rectum. The prostate as a circular 
band, was found normal. The seminal vesicle of the left ‘ude at its jii’oximal end 
was found to be tense and slightly hard, had lost the lobulat.ed structure and there 
was a swollen area of ping-pong hall size. It appeared that the coiulit inn had ])assed 
to a sub-acute, chronic stage. The seminal vesicle, the ampullae of the vasa dtderens 
on the right side appeared to be noimaJ. 

Sexual desire and serving ability v'ere quite normal. It took good interest in the 
females and was above the average for sex desire and serving ability for the breed. 

Examimition of semen 

The slides from the semen collected on January 3, 1966 and February 25, 1956 
were examined. The former sample contained a lot of epithelial casts, free proto- 
plasmic drops and the abnormal spermatozoa were 10 per cent nioatly tail abnor- 
malities. The latter sample showed improvement. There were less epithelial 
casts and free protoplasmic drops. Xo bacteria could be found in the films and 
cultural examination was not carried out for want of adequate facilities. 

Special sero-agglutimtion test 

Agglutination test was carried out by the Veterinary Investigation Officer, 
Livestock Research Station, Mathura on the serum from this bull against brucellosis. 
The test proved negative. 

Discussion 

The report of the Artihcial Insemination Veterinarian that ^‘the semen could not 
be preserved even for two liours” led the author to suspect that there -was some 
pathological condition in the genital organs. The investigation revealed such a 
■condition in vesiculae seminalis. Careful examination during acute illness v'ould 
have revealed specks of pus in semen, visible in ordinary day light. Microscopic 
examination of stained films would have shown leucocytes, epithelial dobries and 
possibly pathogenic organisms as well. The semen was examined on January 3, 


' March., 1957] 


MAHENDRA PRATAP JOHARI 


19 


1956 and February 25, 1956 {after 10 months of sickness) when the animal had 
recovered and so nothing of interest was found in the. gpecinien. Sack disorders, 
are comxjaratively common in bulls in other countries and they are readily diagnosed. 
In our country, they have not been recorded so far. The seminal vesiculitis, accord- 
ing to various authors, does not cause any disturbance in the general condition unless 
the inflammatory process spreads to the peritoneum, in which case the animal would 
show symptoms of peritonitis. According to Lagerlof, Hedstrom and Hoflund 
[1942], the bull’s capacity to copulate is not affected whereas the capacity to fertilise 
is reduced or completely suppressed. In such particular case, the percentage 
of conception will be much below the normal but the sex desire will not, in any 
way, be adversely affected. 

The diseases of the seminal vesicles in bulls have been studied by Gilman [1922], 
Williams and Savage [1925], Williams and Bushiiell [1941], Lageulof [1938, 1942] 
and Blom [1947]. They have observed that micro-organisms such as Streptococci, 
Bacillus pyogenes, Brucella abortus, Bacillus tuberculosis may be responsible. The 
role of the bull in the transmission oi Brucella abortus infection has been extensively 
studied by Birch and Gilman [1926], Seagsvold [1927], Thomson [1936], Jepsen and 
Jorgensen [1938], and vesiculitis was shown to be of special importance in this 
respect. 

Lagerlof et al, [1942], consider that the diagnosis should be based or confirmed 
on palpation of the seminal vesicle and feel that ovung to the emission of the infectious 
matter with the semen, bulls suffering from eeminal vesiculitis may become dangerous 
transmitters of infection, within a herd or between different herds. 

Diagnosis 

The clinical diagnosis made by examination of the Sahiwal hull No. 80/15 revealed 
seminal vesiculitis on the left side. The present findings exj)lain the cause of the 
rapid deterioration of semen during preservation. 

A schematic picture of vesiculae seminalis of a healthy hull and a normal sample of 
semen is given in Fig. 1. In the Sahiwal bull the abnormality that was seen is 
depicted in Fig. 2 with corresponding change in the semen from the diseased hull. 

Prognosis 

The natural xiower of repair in the seminal vesicle is limited. The secretory 
■activity of the affected part is lost depending on the severity of damage and fertility 
is likely to be affected. 

After a long rest, in exceptional cases, symptoms may improve, the semen quality 
may become normal but the area affected would become fibrosed and lose its func- 
tional activity. There is always a danger for the recurrence of the trouble. 

Treatment 

For preventing such diseases better sex-hygiene has to be followed at the artificial 
insemination centres and at training establishments for bulls. Bulls selected for 
artificial insemination work should not be allowed to have natural ser\dce on account 
of the risk of contracting infection by this practice. 
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Fig.! 

A schematic picture of the semi- 
nal vesicles in Sahiwal bull and 
the healthy seine n 


Diseased seminal vesicle as seen 
in the Sahiwal Bull No. SO/PIS 
and the semen during acute 
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If curative treatment has to be done and the disease is diagnosed very early, 
sulpbanilamidea may be tried in streptococcal infections. Antibiotics like peni- 
cillin or streptomycin may be used either singly or in combination. A daily sub- 
ontaneous injection of 5 mg. dihydrostreptomycin sulphate per Kg. body weight in 
50 per cent solution in water for 3 days may be tried. According to Williams [1943],. 
there is no known remedy for established ^seases of the testicles, i.e., epididymis, 
ampullae of the vase differentia and the seminal vesicles. The only way of safety is= 
to discard the defective -sire. 


The Yeterinary Officer reported on April 10, 1966 that the semen of the bull 
returned to normal, could be preserved for three days and that he did not find any 
difference, on palpation, between the right and the left seminal vesicle. 

It appears that the bull contacted the disease some time in March/April in the 
ptevious year as it was since then that it was giving abnormal semen. It took him 
one year to recover and return to normal. 
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FACTORS AFFECTING GESTATION LENGTH IN HARIANA 
CATTLE 


By M. L. Kohli and K. R. Suri, Government Livestock Barm, Hissar, Punjab 

{Received for publication on July 30, 1956) 

T he knowledge of tke length, of gestation period is of importance to a cattle bree- 
der as it helps him to prepare the prospective dam for calving and subsequent 
lactation. It also aids in settling cases of disputed parentage where a cow may 
have been bred to two different bulls at different heat periods and the calving date 
does not correspond to either ser^dce date. 

Investigations carried out by different workers reveal the influence of some fac- 
tors responsible for the variations in the gestation period. Studies made by Ja ar 
et al, [1960] in Wisconsin dairy herd, Ragab and Asker [1951] in Egyptian cattle, Jor- 
dao et ah, [1961] in Braisil cattle, Brakel, Rife and Salisbury [1962] in Ohio dairy 
herd, Arunachalam et al., [1952] in Bangalore dairy herd indicated that there was a 
positive correlation between gestation period and. birth weight in cattle. Sex of 
the young was found to have an effect on gestation length in different breeds oi 
cattle as reported by Jafarc^aL, [1950], Choudhry and Sinha [1951], Lambardt 
[1961], Jordao et al, [1961], Burris and Blum [1952] and Lazarus and Anantakrishnan 
[1952], No effect of sex was observed in Egyptian cattle [Ragab and Asker, l“dl] 
and in Murrah buffaloes [Arunachalam et al, 1952]. Studies on the dairy and the 
beef breed of cattle indicated that there was no effect of ago of the cow on the gesta- 
tion period [Ragab and Asker, 1951 ; Lambardt, 1951 ; Burris and Blum, 1962 , 
Lazarus and Anantakrishnan, 1962] ; but Jafar et al, [1950] reported after studying 
gestation periods of 202 males and 102 females in Holstein Erisian cattle that the order 
of calving had a significant effect in the female calves but not in the males. Ch(mdhry 
and Sinha [1951] observed that the gestation period appears to be slightly affected 
by the age of the cow at the time of calving. Jafar et al, [1960], Burris and Blum 
[1952], Arunachalam et al, [1952] found that the season of calving had no influence 
on the gestation period, whereas, Ragab and Askar [1951], Choudhry and Sinha 
[1951] and Brakel et al, [1962] reported to the contrary. Ragab and Asker [1951Jj 
Brakel et al , [1952], Wheat and Riggs, [1952] stated that the sire of the calf affects 
the duration of pregnancy but others [Burris and Blum, 1952; Arunachalam et al^ 
1952] could not establish this fact. CoeflS.cient of correlation between the len^h 
of gestation and the length of dry period were not statistically significant [Lambardt, 
1.961 ; Anantakrishnan, 1952]. The correlation between the cow s body weight 
and the gestation period was positive but not significant statistically [Ananta- 
krishnan et aL, 1952]. 

■ , 23 ■ 
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Material and Methods 


Tile data for tlie study were collected from a herd of Hariana cattle, a ‘ dual 
purpose ’ breed (milk and draught) belonging to a scheme, financed jointly by the 
Indian Council of Agricultural Kesearch and the Punjab State during 
a period of eight years (1946 to 1953) on 797 parturitions. The foundation stock 
was built up of 230 Hariana females which included 150 heifers of nearly the same 
age and 80 cows of different ages. All the animals were so selected that they con- 
formed to a certain standard of body conformation of the breed. Ten young bulls 
(with 4 in reserve) conforming to Hariana breed were selected with a similar criterion. 
With a view to have a sufficient variability in the stock, half of the number of these 
bulls was purchased from outside, while the others comprising other half was taken 
from the farm-bred stock. All the 230 cows and 10 bulls were randomized into ten 
groups. 

The herd depended on natural grazing for a considerable part of the year. They 
were stall fed when grazing was scanty. In the case of milch stock, the grazing 
was supplemented by the concentrates according to millc yield. The cattle, generally, 
for the most part of the year remained in the open thorny enclosure except during 
severe winter nights. 

Two vaseotomised bulls were kept in the herd to detect the cow.s in heat and 
these were bred by their respective bulls. The gestation periods were calculated 
in days from the services resulting into calvings. All cases of abortions and still- 
births were excluded from this study. Doubtful cases were not taken into account. 


Statistical analysis were made according to the disproportionate class method 
of Snedecor [1948] for studying the effects of season, sire and the sequence of calving 
on the length of gestation period. 


Results 


Length of the gestation periods 

In order to determine the effect of sex on the length of gestation period, the data 
were grouped (Table I) with a class interval of 10 days. It was observed that largest 
percentage (44*28) of males was born between an interval of 290-299 and females 
(50*00) between 280-289 days after conception. The mean gestation period of 
males and females was 291*78ri:0'87 and 289*68^0*94 days respectively with an 
overall average of 290*73±0*91 days (Table II), 
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Table I 


DistribuLion of tU length of gestation of Hariana cows 



Number of calves 

Distribution of gestation 
period 

(days) , . 



Total 1 


Female 

Total 


Male 

Female 

per cent 

per cent 

per cent 

230—39 

1 

1 

2 

0-24 

0*26 

0*25 

240— 49- : 







2S0— 59 

6 

4 

10 

146 

1*04 

1*25 

260—69 

4 

2 

6 

0-97 

0*51 

0*75 

270—79 

21 

22 

43 

641 

5*70 

5*40 

280—89 

140 

193 

333 

34*06 

50*00 1 

: 41*78 

290—99 

182 

, 123 

305 ' 

44*28 1 

31*87 

38*27 

300—09 

33 

19 

52 

8*03 

4*92 

6*52 

310—19 

11 

12 

23 

2*68 

3*11 

2*89 

320—29 

8 

7 

15 

1*90 

1*81 

1*88 

330—39 

3 

2 

5 

0*73 

0*52 

0*63 

340 and above 

2 

1 

3 

0*49 

0*26 

0*38 

Total 

411 

386 

797 

100*00 

100*00 

100*00 


Table II 

Mean gestation periods for male and female calves 
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Effect of sex and sequence of calving 

To coriipai‘6 the effects of tlic order of calving and the sex of tlio calves on duration 
of gcsstatioii period, the means were calculated for each caiving ('i'ai)le HO- 
analysis of variance (Table IV) was carried out on 793 cases, Mce.oi'ds o( !hela,st 
three lactations, ])eing few, were excluded. It showed licit the diflcrcnces for 
sequence of calving and sex were significant. 


The results arc presented below in bar notation : 


Lactation i 

number i 

s] 6 1 

3 

5 

2 


7 

1 

4 

11 

10 

Average gestation 
period (days) 

'308^1 '29^ 

293¥ 

293.3 

290>7 

289' 8 

28M' 

289-1 

2SS'o", 

1 

2SS'b^ 

2^0“ 


Table III 

Influence of sex and sequence of cahing 


Lactation 

Male 

f FoiUiile 

1 '.fotal 

No, of 
cases 

Mean 

No, of 
cases 

Mean 

No. of 

CiflSOS 

1 Moan 

1st 

117 

290'] i 1-7 

120 

288-1-!- 1-5 

237 

289-1 ■!• 1-3 ■ 

2nd 

97 

291'2-t-;i'2 

74 

289-9-1-1-7 

171 

290-7-!- 1-1 

3rd 

68 

203'Oi-2'3 

70 

293-5 1-1-9 

138 

293-3+1-0 

4th 

53 

288-8 -t 1-6 

60 

288-3+2-6 

113 

3S8-5 + 1-5 

5th 

46 

295-5+1-6 

32 

2S9-2-fO-6 

78 

293-3 +0-5 

' ^ 6th 

18 

299-3+3-9 

16 

287-5+2-2 

34 

293-3 !-!•!) 

7th 

0 

290-8+1-3 

8 

288-1 + 1-5 

■ 14 

289-3 ! l-() 

8th 

4 

290-3+1-4 

4 

289-2+1-6 

8 

289-8 1-1-3 

9th 

2 

308-5+4-9 



2' 

308-5 [ -1-9 

10th 



1 

2S3-iH-0-0 

1 

283-0 h 

11th 



1 

2S8-0+0-0 

1 

288-0+ 

Total 

411 1 

386 


797 



Table IV 

Analysis of variayice of gestation ‘periods for sex and calving sequence 


Sources of variation 

1 

D.F. 

Sum of sq. 

Mean s. 

F. 

Between lactations 

7 

2930-5 

418-6 

2-46* 

Between sexes 

1 

855-0 i 

855-0 

6'03* 

Between sex and lactation interaction 

7 

1206-2 

172-3 


Within 1 

■v::, 

, 777 

132102-6 

170-0 


Total: • j 

792 





Significant, 



Months 


January 

Eehruary 

Marcli 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Total 
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Effect of the month of cahmg 4 ? i • 

The mean gestation periods of calves horn according to the 
(Mo V) worked out to l,e tke longest for .males and females " 

October. The number of calvings was more durmg the months rOuna 1 > " 
and Amil thereby indicating that majority of cows conceived at the end ot spun, 
orLatir— r Analyst varianL (Table VI) sliowed that variations between 

months and the sex were significant. 


The results are presented in har notation were 


Month 1 

/ Oct. 

Mar. 

May 1 

April 

Jan. 1 

Feb. j 

Aug. 

Nov. 

Sept. 

July 

June 1 

Dec. 

Average 

2954 

2934 

291-7 

291-5 

2914 1 

291-2 

290-1 

290-1 

289-0 


j2SS.2 

286-0 

g e 3 t a- 










|28S.!) 



tion period 













(days) 










, . 





Table V 

Influence of the month of freshening on gestation period 
I Male i Female 
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Table VI 

Analysis of variance of gestation feriod for month of calving 


Source of variation 

D.F. 

Sum of sq. 

Mean s. 

F. 



. 





Between months 

11 

3863-3 

35M 

2-04* 

Between sox 

1 

921-3 

921-3 

6-36* 

Between sox and month interaction 

11 

1155-8 

105*1 

0*6 

Within 

773 

133642-2 

172-8 


Total 

796 





* Significant. 

JSfect of sire of the calf 

The mean gestation period for calves as influenced by different sires (Table VII) 
varied from 277*8 to 294*3 days and the mean squares for sires wore significant 
(Table VIII). Bull No. 210H2/46 was not included in the analysis, as it had only 
one case. . 

Table VII 

Effect of sire of the calf on gestation period 



No. of 

Mean 

No. of 

Moan 

No. of 

Mean 


cases 

cases 

cases 


274H2/39 

10 

278-2±0-8 

9 

276-2±0-8 

19 

277-8^0-6 

2HP/41 

52 

291*7±0-9 

48 

290-6i;0-8 

100 

2»l-3i0*7 

3HP/44 

58 

292-6±2-0 

36 

288-8i;l-5 

94 

291*2±1*4 

13HP/44 

33 

290*8±l-9 

67 

285-4±l'6 

00 

288-6±l-3 

15HP/44 

30 

294-3±2-7 

35 

290-2±l-2 

65 

292-liM 

163H1/40 

36 

296-8±2-9 

31 

287-3±2-3 

67 

292-4±2*l 

18HP/46 

14 

292-6±l-5 

17 

295-4±1*3 

31 

294-3:hM 
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Table VII (contd.) 



Male 

Female 

Total 

Serial No. 

No. of 
cases 

Mean 

No. of 
cases 

Mean 

No. of 
cases 

Mean 






— . 



2H;P/42 

10 

291-9±1‘9 

17 

290-7±1-4 

■ 27 ! 

291-l±l-2 

190H1/42 

34 

291-0±0-9 

35 

290'9±1-0 

69 ! 

291-0±0*8 

f)12H4/41 

60 

285'9db2-3 

38 

293'1±1-5 

88 

291-4±1-4 

395H2/42 

37 

293-9±l*2 

31 

289>5±M 

68 

29i'9±l-0 

203m/42 

26 

288-4±2-8 

17 

286-7±2-0 

43 

|287-8±l>8 






1 

292-0±0-0 

210H2/46 

1 

292-0±0-0 





227111/42 

20 

289-0±l-0 

15 

291-8±l-0 

35 

290-2±0*8 

Total 

1 411 


386 


! 797 

— 


Table VIII 


Analysis of variance 


Source of variations 

D.F. 

Sum of sq. 

' 

Mean s. 

F. 


12 

4971-2 

414-3 

2-59t 

Between sires 

1 

996-4 

996-4 

j 6-23* 

Between sex 

Between sex and, sire interaction I 

3104-9 

258-7 

158-3 

1 

12 


770 

121854-3 


Within 





795 




Total 


1 



^Significant 
•j-HigUy significant 

Iniuence of body weight and dry period on gestation 

The body weight, of majority of the ^wsje^erec^ded^^^ 

live-weight of the animal the gestation period prolonged, 
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Tlie fliy period for each ammal in different lactations fmd its corresponding 
gesiatioii period was also studied but it did not show any definite trend. 


Table IX 

Length of gestation penod, body iveight mid dry per iod 


Gestation jieriod (days) 

No. of 
cases 

Av. body wt. 
(lb.) 

No. of 
records 

Average dry- 
period (days) 

230—39 



2 

310-0±20-7 

240—49 





250—59 

7 

70,3'] ±12-3 

3 

]69-0±7-4 

200—69 

5 

674-4 ± 8-6 

3 

228-0±n-3 

270—79 

30 

706-3 i 6-3 

27 

278-7±14«6 

280—89 

253 

707-2± 5-8 

185 

262-l±13'4 

290—99 

251 

723-4±l3-4 

168 

277-7±I3*7 

300—09 

39 

735-7 ±12-3 

35 

269-l±12-4 

310—19 

17 

740-7J: 9-5 

15 

290-3±15-0 

320—29 

14 

747-4± 7-(5 

9 

205-7±Il-7 

330—39 

2 

771-6±14-4 

4 

188-5± 8-7 

340 and above 

3 

738-3± 4-6 

4 

366-0±17-3 

Total 

Weighted mean 

621 

717-4 

465 

267-0 


LteUtionsUp of birth weight, dry period, body weigh of the dam with gestation 


The correlation coefficient of gestation length and birth weight was' low (0*13) 
but significant, between body weight and gestation period was also "significant 
(0*14) while for dry period it was not significant. 



^ 2. The sequence of calving, montli of freshening, sire and sex had a significant 
effect on gestation period. 

3. There were positive correlations between the body weight of the dams and 
the birth weight of the calf with the gestation period. No significant correlation 
was observed between the dry period of the cows and the gestation period. 

50 AE/5G ’ (s 


1. The average length of 797 gestation periods in Hariana cattle was 290‘7 ± 
0-9 days. Male calves were carried to a significantly longer period of time than 
females. 


March, 1967] 


M. L. KOSM Am K. E. SUBI 


Discussion 


The results of these investigations revealed that Hariana cattle carried their 
calves for a mean period of 290-73 days, which was longer than that for European 
and Indian cattle except the Tharparkar cows which carried their calves for 290 days 
[Kumaran, 1947] which was almost the same as observed in this study. This 
indicated that the dual purpose breed carried their calves longer than dairy breeds. 


The sex of the calf was responsible for variation in the length of gestation period, 
bignificant difference of two days was found between gestation periods for males 
and females which showed that the sex of the calf had an effect on it. This was in 
agreement with the observations of other workers [Jafar al., 1950 ; Choudhry and 
Sinha, 1961 ; Jordao et al., 1961 ; Lazarus and Anantakrishnan, 1952]. 


Sequence of calving and the sex was observed to have a significant effect on 
the gestation period whereas Choudhry and Sinha [1951] observed that the age of 
the cow slightly affected the gestation period. 


The month of freshening was found to have influence on duration of pregnancy 
and this result agreed with the observations made by Ragab and Asker [1951], 
Choudhry and Sinha [1961] and Brakel et al., [1962]. 


The paternal influence in the gestation period was found to be statistically 
significant and this confirmed the findings of Ragab and Asker [1951], Brakel et al.^ 
[1952], Wheat and Riggs [1962]. 


The positive correlation between the birth weight of the calf and duration of 
pregnancy was in agreement with the findings of Jafar et al., [I960], Ragab and 
Asker [1951], Jordao et aZ.,[1951], Brakel et al., [1952] and Arunachalam et aZ.,[1952J. 
The body weight of the dams at the time of calving had also significant correlation 
with the gestation period. From that it could be postulated that the retention in 
the herd of animals with heavy body weights could increase the gestation period. 
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FACTORS AFFECTING BIRTH WEIGHT IN HARIANA 
CATTLE 

By M. L. Kohli and K. B. SuEi, Government Livestock Farm, Hissor, PunjaL 
(Eeeeived for publication on July 39, 1956) 

T he study of tlie birth, weight of the calves is of great importance to a breeder, 
for judging their general health and prospective growth. Different w'orkers in- 
vestigated the effect of several factors on the birth weight of the calves. Ariinach- 
alam ei ah, [1952] stated that the sex of the calf had no influence on the birth 
Tveight in Murrah buffaloes while Choudhuri and Sinha [1951] and Anantakrishnan 
and Lazarus [1953] found that the Trull calves were carried heavier than the heifer 
calves in Tharparkar, Red Sindhi, Gir and cross-bred calves. A definite relationship 
existed between the age of dam and birth weight of calves as observed by Burris 
and Blum [1952] in beef cattle, Arunachalam eiJab, [1952]in Murrah buffaloeand 
AnantakrisWn and Lazarus [1953] in Indian dairy cattle but Jordao [1951] 
reported contrary in Brazil dairy cattle. No effect of season was observed in 
buffaloe [Arunachalam et'al., 1962] and in cattle [Burris and Blum, 1952 and 
Anantakrishnan and Lazarus, 1953]. Arunachalam et al. [1952] and Anantakrishnan 
and Lazarus, [1953] stated that the sire of the calf affected the birth weight but 
Burris and Blum [1952] could not establish this fact. 

Material and Methods 

The data used in the study were taken from Hariana herd of cattle, bred and 
raised at the Government Livestock Farm, Hissar (Punjab), from 1946 to 1953. 
In all 771 birth weights of calves were studied. Tire calves were dropped at all 
seasons of the year and were weighed -within 24 hours after birth. 

The methods used for the study of analysis of variance -were those described by 
Snedecor [1948] for the disproportionate class. 

Results 

Effect of sex and sequence of calmng 

The average birth weight of 771 calves "was 50*8 lb., for 402 male calves the 
average was 61*8 lb. and for 369 females 49*8 lb. The smallest calf weighed 28 lb. 
while the largest weighed 80 lb. at birth. 

The birth weight of the calves in different lactations was studied (Table I). It; 
did not indicate any definite pattern with the increase in number of lactation. 

The analysis of variance was carried out on 767 cases (Table II). Records of 
the last three lactations, being few, were excluded. It showed that the calving, 
sequence had no significant effect on birth weight. The birth weight of the calves,, 
however, varied significantly between sexes, male calves had higher birth weight 
than -female calves. 
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Table I 

Injlueme of calving sequence of the dam on birth weigM of th.e calves 


Lactation No. 

Male 

Fenuxle 

Total 

No. of 
eases 

Mean 

No. of 
cases 

Mean 

No. of 
oases 

Mean 

1st 

116 

50-9±0-9 

122 

48-8i;0-8 

238 

49-8±0-6 

2nd 

99 

51-9±0-S 

70 

f)0-9±0'S 

169 

51-5±;0-6 

Si'd 

67 

53'2±l-4 

64 

50-2±0-7 

131 

5L7±0-8 

4th 

48 

60-5i;0-7 

54 

50-0±1-2 

102 

5()-3:h0-7 

r>th 

43 

5I-9±0-S 

32 

48-7±l-2 

75 

50-6J;0-S 

(6th 

16 

r>3-3±l-2 

14 

61-0±2-3 

30 

52-2:!, 1-3 

7th i 

7 

1 ! 

53-1 ±4*3 

8 

52-0±2-l 

15 

52-5±2-3 

8tli 

1 

1 ■ ^ 

54-7±4-2 

3 

49-7±3-n 

7 

524V1:3-0 

9th 

2 

53'0±l-4 



2 

53-0i;l-4 

loth 



1 

57-5 ±0-0 

1 

57-5i0-0 

11th j 



1 

OO-OiO-O 

1 

60-0J::0-0 

Total [ 

402 

51-8 

369 

49-8 

771 

50«S 


Table IT 

Analysis of variance of birth weight between calving sequence and sex for birth 
loeights of calves 


Sources of variation 

D.F. 

Sum of squares 

Mean S. 

F. 

Between calving sequences 

7 

509-4 

72-8 

0-96 

Between sex 

1 

: 773-7 

773-7 

4-21* 

Between sex and calving soquencos interac- 
tion j 

7 

1 

230-4 

32-9 


Error i 

761 

139073-6 

185-2 


Total 

768 

.. 1 

i 


*Significant, 
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Effect of ni,0Hlh of calvivg 

Variations in birtk wciglit of calves were observed for different montlis of the 
j^ear (Table III). 

Tire influence of tlie niontli of freshening on the birth weight of calves W'as 
not found to be statistically significant (Table IV). 


Table III 

Influence of month of calving on birth weight 


Month 

Male 

Female 

Total 


No. of 
ca^es 

Mean 

No. of 
caiseg 

Mean 

No. of 
cases 

Mean 

January 

27 

51-7±l-3 

48 

49-7±2-3 

75 

50-4±l-5 

February 

41 

52-6±2-0 

43 

50-7±l-7 

84 

51-7±l-4 

-March 

55 

53-6±l-7 

51 

5M±l-5 

lOG 

52-3±M 

April 

47 

52-7±0'8 

37 

52-7±l-0 

84 

62-7±0-6 

May 

35 

50-3±l-3 

17 

46-7±l-4 

52 

49-0±0-9 

June 

39 

50-0±l-e 

32 

48-7i:l-8 

71 

49-4±l-2 

July 

33 

49-0±0-9 

34 

46-3i0-8 

67 

47-6±0-6 

-Aiigust 

i 22 

50-2±1-4 

23 

49-9±2>0 

45 

60-0±l‘2 

:September 

32 

! 51-3±l-3 

21 

49-2±l-5 

63 

50-5±0-9 

■October 

18 

54-8±2-9 

17 

49-lil-7 

35 

52-1±1-7 

November 

23 

50-3±0-9 

20 

50-l±l-0 

43 

50-2±0*7 

December 

1 30 

5‘1-1±2-4 

26 

50'7±1*5 

56 

52*5-4- 1*5 

Total 

! 

1 

402 

1 


369 


771 



FACTOES APFECTING BIETH WEIGHT [Vol. XXVII, P^'lt I, 
Table IV 

Analysis ofmnance of birth weights between months and sex 


Sources of variation 

D.F. 

Sum of squares 

Mean S, 

F. 

Between montlis 

11 

1660-3 

150-9 

0-82 



816-5 

816-5 

4-47* 

Between ses 





Between sex and months interaction 

1 ; 11 

318-7 

29-0 


Error 

747 

137933-3 

184-0 


Total 

770 





*Sis:nificant 


Effect of sire of the calf 

The average birth weight of calves, progeny of elifferent bulls, varied frem 47*8 to 
59-Olb. (TaldeV). Statistical analysis (Table VI) cairud 

vealed that the influence of the sire on birth weight was not signiflcant. .bull 
No. 2inH2/46 was not included in the analysis as it had ciiiy (i ( case. 


Table V 

Influence of sire on birth locight of calncs 


Sire No. 

Mole 

Female 

Total 

No. of 
eases 

Mean 

No. of 
cases 

Mean 

No. of 
cases 

Mean 

274H2/39 

9 

60-0±2-5 

S 

65-7±2-9 

17 

58-4±l-9 

2Hr/4^1 

50 

50*7±0-8 

47 

48-lil-l 

97 

40-4±0-0 

3HP/44 

56 

50-2:hM 

36 

47-3-i;l.-8 

92 

49-1 iO-8 

13HP/44 

34 

51.0±l-3 

50 

49-4±0-6 

84 

50-l-J:0-6 
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Table Y (contd.) 

Influence of sire on birth iveigM of calves 


Sire No. 

Male 

Pemale 

Total 

No. of 
cases 

Mean 

No. of 
cases 

Mean 

No. of 
cases 

Mean 

15HP/44 

30 

63-7±l-0 

35 

49-5±l'4 

65 

61-5±0-9 

li5Slll/40 

38 

53-5il-3 

31 

50'3±0-8 

m 

51-9i;0-8 

lSHP/46 

13 

si-eii-s 

14 

50-2±l-9 

27 

51-0±1'3 

2,TiP/42 

12 

60-6±l-9 

15 

1 

48-7±2-5 

27 

49-6±1-6 

190H1/42 

32 

52-7±l'2 

35 

50'4±1-1 ; 

67 

: 51'6iO-S 

612H4/41 

45 

61-7±1*7 

38 

62-4±l-9 

83 

i 

52-l±l*3 

395H2/42 

36 

52-7±l-4 

20 

50-7±0-9 

65 

61-7±0*9 

203H1/42 

25 

48-4±l-7 

17 

46'8±2*5 

42 

47*8±1'4 

210H2/46 

1 

59*0±0*0 



1 

59-0±0-0 

227H1/42 

21 

! 

62-lil*3 

14 

52-04-1-2 

35 

62*l±0-9 

Total 

402 


369 


771 



Table VI 

A nalysis of variance of birth iveiglit between sires 


Sources of variation 

i D.P. 

Sum of squares 

I 

Mean S. 

F. 

Between sires 

12 

3361-9 

279-3 

1-69 

Between sex 

1 

71M 

711-1 

40-7* 

Between sire and sex interaction 

12 

335-1 

27-9 

j 


Error 

744 

131767-9 

177-0 



*Sig33ifioan,t 

&Qk'Rjm 


8 


3S FACTORS, APl?BCtI3SrGl- BIBTH WEIGHT [Vol. XXVII, Part I, 

Biscussioh 

The results in this study revealed that the sex of the calf influcncrd the birili 
weight and that the male calves, on an average, were heavier than the females which, 
was in agreement with the observations of other workers [Chouclhury and Hinha, 
1951 ; Anantakrishnan and Lazarus, 1963], 

The sequence of calving and the month of freshening did not affect significantly 
the birth weight of calves, the former disagreeing with, while the latter confoi miiig 
to the fi,ndings of Burris and Blum [1962] and Arunachalam ci! al, [1962]. 

The sire of the calf was found to have no influence on birth weight of the calf 
and this result agreed with the observations of Burris and Blum [1962] whereas 
Arimachalam et al [1962] and Anantakrishnan and Lazarus [1953] observed to the 
contrary. 

Summary 

Bull calves, on an average, were significantly heavier than females. 

Calving sequence of the dam, the season of freshening and the sire had no signi- 
ficant effect on the birth weight of the calves. 
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* ABSTRACTS 


TIae nse of blood culture in the routine diagnosis of anthrax. 

Thompson, P, D. (1955). J. Comp. Path. 65, pp. 1-7 (Tables. 5 Refs. 5) 

T he author describes a blood-culture technique as an aid to diagnosis in cases of 
suspected anthrax in the field which could not be confirmed by microscopical 
examination of blood films and tried this technique along with guinea-pig and mouse 
inoculation for screening feeding stuffs and other material for the presence of B. 
anibracis. 

He recommends that swabs from such cases may be put into a test tube to 
which is added 2 ml. of fresh defibrinated bovine blood and the tube incubated 
at 37°C. Positive results are obtained within about 3| hours, but it is recommended 
that as a matter of routine the tube containing the swab and defibrinated blood 
should be incubated overnight, although six hours incubation gives quite satisfactory 
results. Before incubation, the swab is used to inoculate a guinea-pig. In positive 
cases, the smears made from the contents of the tube after incubation showed 
organisms with well-marked capsule formation. 

Defibrinated blood of sheep and sera from cattle, horse, sheep, donkey and pig 
were also tried in a few cases with similar results. At the same time anthracoids 
were also used in a few trials, and these failed to exhibit any capsule formation. 

Eor examining the feeding stuffs the author adopted the following technique : 

15 gm. of the material for examination was mixed with 150 c.c. of H. S. S. in a flask 
and kept overnight in the refrigerator. After this the flask was heated to a tempera- 
ture of 65°C for 5 minutes and then the contents were filtered through double layer 
of muslin cloth. The filtrate was spun for 10 minutes at 3000 r.p.m. The deposits 
so obtained were resuspended in N. S. S. and recentrifuged. The final deposit 
was mixed with 8 c.c. of N. S. S. and out of this material 1 ml. was inoculated into 
the blood, 1 ml. into one guinea-pig, 3 ml. into a second guinea-pig, and 0'2 to 0*5 ml. 
into each of six mice, all animal inoculations being done subcutaneously. Smears 
from the blood culture of the swab and from the site of inoculation, heart and spleen 
of the animals were examined and cultures were also attempted from the same, 
organs. 

The author concludes that the blood culture method has the advantage of being 
cheap, simple and apparently more sensitive than the method of guinea-pig inocula- 
tion. 

In examining the feeding stuffs and other material the inoculation of six mice 
appeared to be superior to the inoculation of two guinea-pigs or one blood culture, 
but a combination of all three methods gave the best r 'sults. (S.L. 1.) 
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Evaluations of some new msecticides against lice on livestock and poultry. 
C'haeles L. Smith and Rowland Riohaeus. J. Econ. Efito. 48. (5) ; 566-568 

S POT-TREATMENT tests and field trails witli some of tlie new inseetieidcs a.oaiiist 
lice of cattle, goats and poultry were conducted at Kerrvile, Texas, U.B, A. , d uri ng 
1953 and 1954. A number of chemicals tested against the short-nosed cattle 
louse EaemfUo^nnus eurydemus (Nit^i.) gave good initial kills at concentrations 
of 0*25 per cent or above. The chlorinated hydrocarbons used, i.e. DDT, toxaphenc 
and strobane remained effective, giving 100 per cent control, for 3-4 weeks. Phos- 
phorus insecticides, such as parathion, malathion and diazinon, were effective 
even at concentrations lower than 0*25 per cent but lost their residual effectiveness 
earlier than the chlorinated hydrocarbons. In field trials on cattle lice, strobane 
(0-5 per cent) and heptachlor (O-OS, 0-1 and 0-5 per cent) were teslcd as wettalde 
powder against long-nosed cattle louse, LmoynaiJius mliiM (L.). One hundred per cent 
control was olffained with both the materials up to 4 weeks aftiT treatment. 

DDT, strobane, endrin, isodrin, malathion, diaziiion, chlorthion, Piayer L 13/59, 
Bayer 21/199 and EPN treatments in evaluation tests against goat lice, Boncola 
caprae (Gurlt.) and B. limhatus (Gerv.), by dipping method at different coiu'cntaa- 
tions, gave 100 per cent kill in ‘24 and 48 hours, and most of them remained effective 
for 4 w^eeks. EPN (0-03 per cent), malathion (0*5 per cent), strobam?, (0*5 pm* cent), 
and heptachlor (0*25 per cent) used as spray against goat lice in field trials gave 
complete control within 24 hours. No louse was seen on the flock treated with 
strobane for 6 months after treatment. In other cases there were moderate to 
light infestations during the same period. 

DDT, toxapheiie, strobane, chlordaiie, methoxychlor, TDB (each 5 per cent) 
lindane, malathion and diazinon (each 1 per cent) were tested as dusts against the 
chicken body louse, Eomenacantlms strcmmieus (Nitz.). All the materials gave 
complete control of the original infestation and most of them showed residual effect 
till 4 weeks after treatment. (R.P.C.) 


Rectal temperature and respiratory responses of Jersey and Sindhi -Jersey (F^) 
crossbred females to a standard hot atmosphere. McDowell, R.E., D.H.K. 
Lee, M. H. Fohrman, J. F. Sykes and R. A. Anderson (1955). J. Dairy 
aS'cL as : 9 : 1037-45 

Y oung heifers, old heifers, dry cows and lactating cows of Jersey breed and Red 
Sinclhi- Jersey (Fj) crosses were exposed at regular intervals to a standard 
test atmosphere of ]05°F with a vapour pressure of 34 mm. Hg. (wet bulb 92‘^'F), 
and their rectal temperature and respiratory responses were observed. The moan 
temperature response of Jerseys was higher than that of crossbreds in all the groups 
and the difference was also observed in the cows of the two breeds with the same 
level of milk production. The initial rectal temperature, as also the su1)scqucut 
rise, were higher in heifers, but the rise was similar in all ages. Dry cows behaved 
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very mucli the same as old heifers. The ievel of milk production liad considerable 
effek. in increasing the temperature response up to certain limits but not so the 
stage of lactation. A marked seasonal variation in temperature response was 
observed. 

Jersey heifers exhibited a higher respiratory response to heat than crossbreds, 
but the reverse was true for lactating cows, and no difference was seen in dry cows, 
The author concluded that differences in respiratory rate are the results and not 
the cause of differences in heat tolerance. (S.G.) 


Urea as a protein extender for lactating cows. G. M. Ward, C. F. Huffman, and 
C. W. Duncan {1955). J. Dairy Sci. 38, 298 

T en cows (nine Holstein and one Guernsey) were used to compare the effect on 
milk production of a urea and corn supplement with that of a soybean oil meal 
supplement. Each experimental period of nine days was preceded by 12 days 
preliminary period, during which the animals were fed on a low-protein ration ; 
the animals were then assigned to four groups : two groups of two and two groups of 
three cows each. The low-protein roughage consisted of chopped seed-stage-timothy 
hay, molasses and ground corn. The concentrate mixture was fed either by inti- 
mately mixing in the roughage or by placing it on top of it. A Latin square design 
was used. The average daily milk production for each 9-day period was determined 
as fat-corrected milk based on 3-day composite butter-fat tests. 

During the initial protein- depletion period of 12 days the F.C.M. was reduced 
by about 20 per cent, but the milk production levelled off after 6 days. The loss 
in body weight suffered by the animals during the period was on an average 65 lb., 
after which it remained constant. 

The intake of total digestible nutrient and digestible crude protein by the animals 
were calculated on the basis of actual ingestion of feeds, assuming the digestibility 
coefficients. 

No significant difference in the body weight or milk yield of the animals was 
produced by the feeding of urea or soybean oil meal or by the difference in the method 
of feeding this supplement. (K.S.) 


The effect on conception rates of semen diluents containing citrate or phosphate 
buffer, with all combinations of sulphanilamide, streptomycin and penicillin. 
E. C. Campbell and J. Edwards (1955). J. Agric. Sci. 46, Part I, pp. 44-45 

B acteria in semen used for artificial insemination reduced the fertilising capa- 
city of the semen. Many experiments have been carried out to show that concep- 
tion rate can be increased by the use of semen supplements, e.g. suiphonainides, peni- 
cillin, streptomycin, aureomycin, etc. In the present investigation, attempt has l)een 
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made to fmd out tlie effects of addiug sulphauilamide, stroptomyciii and penicillin (in 
various combinations) to semen diluents, and to determine tlie. coiu'.cption rates 
obtained when citrate or phosphate buffer was used to dilute tlui scnuui. The 
amounts of sulphauilamide and antibiotics added to 1 ml. of dilutc'd semen were ; 


Sulphanilamide 

. 1-5 mg. 

Streptomycin (calcium chloride complex) 

• 500 „ 

Penicillin (sodium G) 

. 500 units. 


The experiment involved 68,713 first inseminations ctiiaied out a.t four centres 
in U. K. It was found that unsupplemented phosphate bulff'r gave, a conceidion 
rate 5*5 per cent above that which was obtained with unsiipj)lemcnte<l citrate, buifei. 
Pbosphate buffer depressed conception rate when used with sulj.)banilamide or strep- 
tomycin. With penicillin, tbe phosphate buffer gave 9-3 per cent liigher coneoj)t.ion 
rate than that obtained with unsupplemented citrate bufi’er. Citrate buffer with 
sulphanilamide, streptomycin and penicillin gave a concc])tion rate 6*8 j)er cent 
above that obtained with unsupplemented citrate buffer, (S.N.L.) 
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The^tofnart aio ^ Dairying is divided into two parts : 

rf Leaner r*'' “Cl principles 

The “omd mrt Ofl/n cattle and other farm hvestock. 

nofi S- “ ^ 1 ‘ aoo pages} covers chemistry, bacteriology and technology of milk 
2oul ff T- *'“* thefubjects covered ^ q“te 
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HERBAGE ABSTRACTS 


• AND 

' FIELD CROP ABSTRACTS 

These two quarterly Jounmls, prepared by the Cowimouwealth Bureau ol 
Pastures and Field CropSj Hurley, England, arc composed of abstracts from the 
world’s current scientlic literature, llerhuge Abstr€t(^J'S deals with grass- 
lands, fodder crops and their management and Field Crop Abstracts with 
annual field crops, including rice. Both Journals include a review article with 
each number as well as abstracts dealing with crop husbandry, varieties, crop 
botany, control of diseases, pests and weeds, and a section devoted to book 
reviews and notices. 

For those engaged in agricultural research or in the giving of agricultural 
advice or information, the reading of these two journals olfcrs a ready means of 
keeping abreast of ciiiTent developments without recourse to the labour of scru- 
tinizing the mass of agricultural publications now appearing in many languages. 
The annual subject and author indexes, dating from 1931) and 1948, respectively, 
form a valuable source of reference to past work. 

The price of each Journal (with index) is 36/- per annum, post free, in the 
British Gonimonwealth and 45/- in other countries. Orders should be sent to 
Commonwealth Agricultural Bureaux, Centra! Saks Branch, Farnliaiiis Royal 
Bucks, England. 


- STUDIES ON INDIGENOUS CREEPERS 

A NEW EAIN-IED, HIGH PROTEIN PHOSPHOEUS-RIGH PLANT 

By B. K. Talapatra and C. S. Barsaul, U. P. College of Veterinary Science and 
Animal Husbandry, Matknra 

Received for publication on May 18, 1956 

[Accepted for publication on December 18, 1966] 

I T is now generally agreed that an. acute sliortage of protein-ricli feeds in 
dietary is primarily responsible for tbe poor condition of our cattle. It ba^ 
been estimated [Human niiirition ms-a-vis aninial nutritioyh in Indki t 1^53] tbat 
tbe country as a whole is short of protein-rich concentrates at least to the extent ol 
about 76 per cent. 

Attempts have been made in the past [Dasgupta, 1943] to replace concentrates 
from the ration of milch and growing animals with leguminous roughages. The 
results of these investigations tend to show that when 75 per cent of the concentrates 
is replaced by legume hays, animals grow at a much slower rate than those receiving 
a full quota of concentrates. 

Now it appears most convincing [V. JR. C. refoHon daky cattle, 1960] that 
during early growth an exclusive feeding of low phosphorus/high calcium legume or 
the incorporation in the diet a large proportion of it creates conditions that axe at 
least not very favourable for .such animals to record their full size as dictated by 
heredity. It is obvious that 7-8 lb. of green legumes like berseem {Trifolium alexan- 
drinum.) or similar feeds will be needed to supply one gram of phosphorus (P). To 
provide, therefore, enough of this element during the active period of growth, it 
may be necessary to feed about 80-100 lb. of these feeds, which obviously is beyond 
the capacity of such young calves to consume. 

Furthermore, an abnormally wide calcium to phosphorus ratio as 10 : 1, nor- 
mally found in most of these legumes, specially when raised in highly alkaline soils 
rich in calcium, appears to he another hmitiiig factor. 

In a preliminary study, it has been observed that when all concentrates are 
replaced by green legume or its equivalent hay and tie whole ration made otherwise 
adequate for growth by introducing sufficient phosphorus deficient straws, growth 
is severely restricted and maturity very much delayed in cattle. While the control 
animals on a diet of concentrates, straws and a little green (5 lb.) registered their 
usual height and showed oestrus at the age erf about 26 months; identical animals 
under legume and straw feeding, even at a higher plane of protein nutrition failed 
to show any sign of oestrus at the age of four years in seven out of eight instances. 
They also looked very much smaller than those fed with concentrates. The content 
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of copper in the blood of all these animals, however, showed normal values. Simi- 
larly, on a ration of this kind, although the milk yield during the entire lactation 
was not much affected, but in the majority of the cases, the animals faiknl to (3omc 
into heat and appeared to have suffered from a sort of nutritional sterility [Tala- 
patra, 1955]. 

Information on the chemical composition and nutritive value of the indigenous 
or cultivated fodder plants so far available [Sen, 1937 ; Kehar, 1947 ; Talapatra 
1949, 50] indicates that they may be poor in protein, calcium and phosphorus or in 
any two or one of these indispensable nutrients. An all-round fodder plant rich 
in protein, calcium and phosphorus for the purpose of growth and milk production 
is yet to be found. For the past several years we were searching for a number of 
indigenous fodder plants which should not only be rich in protein, calcium and 
phosphorus but should grow without irrigation during monsoon and be available for 
conservation in late October when weather conditions are, in general, most favourable 
for hay making in any part of the country. 

In this article an attempt has been made to present the chemical properties 
and nutritive value of one such indigenous plant which not only grows in desert-like 
conditions but appears to supply enough nut! ients for growtli, milk and. wool 
production. 

X'pomoea pestigridis known locally as "GJdycthali’ is a creeper like kudz/u vinos 
which grows aggressively in a wild state during the monsoon in the western tract 
of Uttar Pradesh and probably in other parts of the country. It is considered 
as a sort of weed in joum fields and when cultivated can be successfully raised along 
with jowar. When grown singly, it produces a thick dense mass and abundant 
foliage for about three to four months and remains green and succulent even in late 
October when other green feeds are almost entirely absent in this part. Its immature 
seeds look like English peas, while the mature ones are black and resemble more or 
less sann-hemp seeds. Normally it appears to give two cuttings, bul; the yield in the 
second cut is comparatively much smaller than the first cut, 

I, Chemical Composition and Palatibility 

The chemical composition of tlie. new feed on dry matter liasis under a variety 
of conditions is shown in liable I, while tlie detailed analysis has been shown at 
other relevant places , 

In mid- August when a large supply is available for feeding cattle, the protein 
content of the plant on dry matter is about 21 per cent ; with progressive maturity 
it is lowered by almost half. It appears from the data .shown above that even in 
late October it contains as much protein as can be fouud in some of the legumes at 
their later stage of growth. The data shown in column 3 indicate that for a period 
of about 45 days from 8th September to 22nd October, the plant showed a fairly 
constant level of protein with an average of about 13 p<n' cent, regardless of the 
locality from which samples were collected for analysis. A leaf meal prejiared out 
of the plant in September showed 19 per cent protein, while tli,e second cut sam])le 
(shown in the last column) 17 per cent. As expected both the mature and immature 
sesds were fairly high in protein, viz. about 30 and 22 per cent respectively. 


The chemical composition of the creeper 
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Tlio important point wliicli goes to make tHs plant be valuable is that 
unlike the legumes it is also rich in phosphorus with an ideal ca,lciu.in t{) phosp. ioltis 
ratio. The average content of phosphorus in berseem or simiku' feeds grown on. 
alkaline soils, where they seem to thrive best, is about 0*2 per cent o.n dry^ niattei , 
while under less favourable conditions this plant provides \'ery ju'.arly 2 Id 2 » times 
more of this element than most of the protein-rich roughages (about 1 i»er ce,n.t 1 ^Og). 
This ability of the plant to utilise phosphorus from a desert-like soil, -highly alkaline 
and saline is definitely in favour of its introduction in Indian agrhiulture. 

It may be seen from the data given in Table 1 that most oi the saJiiplcs can 
very easily be compared wnth some grains and other concentrates i,n its content of 
phosphorus. During the early groivth when seeds are not formed, the phosphorus 
content of the plant is slightly lower, because both the immature and mature seeds 
are high in this element. It is definitely rich in calcium (about 1 per cent) and 
shows almost a uniform level of this mineral during its entire life cycle. The per- 
centage of oil (about 10 per cent) present in the mature and immature s(>.eds has been 
shown in column 5, while the same figure (about 11-5 per <umt) for the plant itself 
in column 3. 

It has been estimated that 50 per cent of the wliole ])hiJ)t (on dry matter) 
consists only of high protein leaves. A few estimations of the amide, iiitrijgen arc 
shown below : 

Table IA 


Total N per cent 
Albuminoid N per cent 
Amide N per cent 
Amide N as per cent of total N 


The amide content oj the plant 


lat cut sample 
in mkl .August 
(on dry 
matter) 

.Last oAit 
sample in 
October 
(on dry matt 

3-31 

■ 1*79 

2-83 

1-03 

048 

> 0*16 

14*5 

8*9 


Woodman \Iog. cit] has recorded in various green feeds such as barley, oats and 
pasture grasses amide N as 11 to 15 per cent of the total X. Altlmugh amide N, 
according to the same author may constitute as much as 60 per e.pnt of the total N 
in some root crops, in this particular instance tJie author’s findings, a.s shown 
in Table I A, are in agreement with those obtained by Woodm,an in Britisli pastures 
and other green feeds. It may be mentioned here that on an exclusive feeding of 
succulent green feeds, the digestible crude protein of the feed cannot possildy be 
relied upon as a safe guide, because of the fact that the conversion of iion-iirotein 
nitrogenous compounds into protein bodies by microbial activity is (^xtj'cniely slow 
and is largely conditioned by the presence or absence of refractory carbohydrates 
in the diet. As is well known, the usual British practice here is to use what is termed 
as “protein equivalent”. Thus the requirement of green feeds for growth, milk 
production and similar body functions should be considcu’ably more thaji is normally 
recommended in this country. From this standpoint the low content of amides 
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in any green feed should, in general, be preferred to those high in amides. It is 
obvious from the data shown in Table lA that the content of amide N is definitely 
lower than usually found in most of the protein-rich feeding stuffs. It may further 
be seen that as usual the content of the amide decreased with maturity. 

The palatability of the new feed as measured by dry matter consumption per 
100 lb. body weight with different species and categories of farm animals is shown in 
Table II. The average body-weight of the experimental animals was 8.30, 800, 
1,000, 450 and 86 lb. respectively for bullocks, milch cows, milch buffaloes 
bull calves and sheep. 

Table II 


Dry matter consummation by different species and categories of farm animals 


Bullocks 1 

(sample fed at 16 
per cent D.M. in September) 
(lb.) 

Mileb cows 

(sample fed at 
20 per cent D.M. 
in October) 
(lb.) 

Milch buffaloes 

(sample fed at 
20 per cent D.M. 
in October) 
(lb.) 

1 Bull calves 

(sample fed at 
16 per cent D,M. 
in September) 
(ib.) 

Sheep 

(sample fed at 

16 per cent D. M. 
in September) 
(lb.) 

2-3 

1-8 

'2-1 

2-0 ! 

2-3 

2*0 

1-8 

2-2 

i 

1-9 1 

2-7 

2-0 , 

1-9 

2-2 

1 

2-0 

2-7. 




1-9 

2-S 

Average 2’1 

1.8 , 

2-2 

2-0 

2-5 


The average dry matter consumption by different farm animals may be com 
sidered very satisfactory. In the case of milch cows, the consumption is slightly 
less, because the sample fed to these animals was of a poor quality, mostly collected 
from jowar fields after the harvesting of the crop. It may be seen from the above 
data that at the comparatively early stage in >September the bullocks consumed over 
100 Ib. ; while the calves and sheep about 56 and 13 lb. respectively of the green 
feed. During the course; of these, inwstigations, it was also noticed that 16 months 
old calves could easily clear up about 25 lb., of the green feed in less than 3 hours 
time. 

II. Evaluation OF THE Feed AS A Green Fodder 
For the purpose of evaluation, two species namely, adult bullocks and sheep 
were taken as experimental subjects. After the usual preliminary feeding period 
urine and faeces were collected: by the technique followed at the Animal Nutrition 
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Division of the Indian Veterinary Research Institute at Izatnagar. The chemical 
composition of the green feeds on dry matter basis fed to two groups of experimental 
animals is shown below : 



Saniplo fed to 
sheep 

iSample fed to 
bullocks 

Crude protein 

12-27 

11-16 

Ether extract 

3-00 

3-60 

Aah 

10-29 

10-23 

Crude fibre 

26-23 

26-18 

Nitrogen«&eo extract 

48-21 

48-94 

Calcium | 

0-917 

1-060 

Phosphor us 

0-479 

0-422 


Both the samples may be considered identical in cheniical make-up. In the 
sample fed to sheep, both mature and immature seeds were found in the pods, which 
they specially picked up and relished. The trial with bullocks was conducted after 
the experiment with sheep was over, hence more mature seeds were found, in the pods. 
Compared to most of the indigenous and cultivated fodder grasses, it appeared to 
he low in fibre and rich in two of the most vital mineral elements. In Table III are 
shown the digestibility co-efficients of the various nutrients. 

Both the species digested food nutrients almost equally well except the crude 
protein and nitrogen-free extract. Although the sample fed to sheep contained 
about 10 per cent more of protein than the one fed to bullocks, even then 11 per 
cent increase in protein digestibility in sheep of an apparently identical sample of 
feed was considered to be a bit too high. During the course of our metabolism ex- 
periments, it was observed that the hard seeds containing over 30 per cent of protein 
were not properly masticated by the bullocks, some of which were excreted in the 
faeces practically un-altered, while no such materials were found in the faeces of 
sheep. Thus the sheep utilised the seeds of the plant better than the 
bullocks. It may be mentioned here that in most of the Cambridge, trials [Wood- 
man, 1948] sheep were used as experimental subjects. Obviously under certain con- 
ditions of feeding such a procedure may slightly overestimate the value of the feed 
specially with regard to proteins and probably nitrogen-free extract, as the seeds 
in general are high in these nutrients. For this reason, the digestibility of ether 
extract should have been more in the case of sheep, because the seeds are also rich 
in oil. It may he seen from the results of chemical analysis given above that the 
sample fed to bullocks contained about 17 per cent more of the ether extract; than 
the one fed to sheep and thus there was a sort of compensatory effect. 


Digestibility coefficients oftliefeed 
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The balance of nitrogen, calcium and phosphorus has been shown in 1 able , 
The heavy retention of nitrogen in the case of bullocks is purely of a temporary 
nature, which is usually to be found when adult animals are keyh. on a high plane oi 
protein nutrition [Talapatra, Joe. 


Table IV 

The balance of nitrogen, calcium and phosphorus 


Partioiilars 

Animal 

number 

Intake 

(giu.) 

klxoretioii (gm-) 
Eaecea | Urine j 

Total 

j (g»A.) 




Nitrogen 




1 

17-4 

4-6 

8-0 

12-(5 

+ 4-8 


2 

20-0 

5-7 

10-0 

16-7 

+4-3 


3 

21-3 

fvS 

11-1 

16-9 

+4-4 


4 

'l7-2 

4-9 

I- ■ ■ . 

9-2 

14-1 

+3*1 




GalrAum 




I ' 

8-12 

6-(56 1 

0-45 

7-11 

+1-01 

Slieep 

2 

9>36 

8‘4r! 

0'62 i 

8-97 

+ 0-38 


3 

10-00 

8-74 

0-60 

9'3t 

+0-66 


. 4 

8-03 

7*50 

0-30 

7-80 

+0-23 




PI 

lospJiorvs 




1 

4-24 

3-85 

0-02 

3-87 

+0-37 


2 

4-89 

4-19 

0-02 

4-21 

+0-68 

1 


3 

5-22 

4-38 

0-01 

4-39 

+0-83 

' 

1 

1 

1 4 

L 

4-20 

4-12 

0-03 

4-16 

+(>•05 
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i 

Particulars 

Animal 

number 

Intake 

(gm.) 

Bscretion (gm.) i 

Balance 

(gm.) 

Faeces | 

Urine 

Total 




Nitrogen 




1 

145-9 

54-3 

70-4 

124-7 ! 

+21-2 


2 

141-8 

47-5 

66-5 

114-0 j 

+27-8 


3 

137-7 

47-3 

81-3 

128-6 1 

4-9-1 




Calcium 



Jullocks 1 

1 

86-71 ■ 

81-24 

0-90 

82-14 

-(-4-57 


2 

84-27 

80-27 

1-67 

81-94 

4-2-33 


3 

81-83 

80-09 

1 0-60 

80-69 

4-M4 

! 



Phosphorus 



1 

! 

■ 1 

34-52 

31-26 

0-08 

31-34 

’ 4-3-18 

1 

i 

1 

! 2 

33-55 

26-08 

0-10 

26-18 

4-7-37 


1 

! 

! S 

1 ^ 

32-58 

29-20 

0-09 

29-29 

4-3-29 


III. Evaluation of the Eeed as a Hay 
1 f ffivPTi in Table I, it appears that it is an ideal fodder 

"'.r .f « j. 

cent nbospliorus (1*04: per cent P2^5)* . . 

Sufficient quantity of tbe 

wild state round jj. a to was given and the fodder aUowed to 

spread in tbe sun at 12 P. . , < , matter of the plant rose from 

Ksr;zi”S s 
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of tlio sliould Tic raised to at least 55 to GO per cent ]>efo,u> it could Le safely 
stored over a t.ripod, but in this particular instance the dry inatto.!.- of the plant at 
the time, of storage was only about 32 per cent, as it was coiisidered that in a dry 
climate, it shoiild be possible to prepare good quality hay by this niotliocl. Compared 
to 80 inche.s rainfall in Assam, tlie average in this part is only about 16 inclies. Be- 
cause of this low humidity, it was exjiected that even a simple procedure like tbe 
one described above should gi\m satisfactory results and retain sufficient green colour 
in the hay so as to supply enough of carotene during the scarcity period. 

Contrary to expectation, shortly after the transfer of the fodder to the shed® 
the weather turned unusually bad and then there was a heavy and widespread 
rainfall for the next three days. Thus the wmather turned highly humid at least for 
a few days. From the climatological data, it appears, that this kind of weather 
was never been experienced in this part dming the last 10 years. However, in spite 
of adverse wmather conditions, the fodder dried up to 80 per cent dry matter in about 
8 days time and rctnined considerable green colour even after 4 months of storage* 
Tlie creeper when loosely packed and piled up in the form of a cone, allows suffi™ 
cient aeration for quick drying. The hay thus prepared, (as will be aliowii later) 
was very much relished by both sh(5ep and cattle ; whei’eas the same plant when 
turned into hay in the open ])y the usual method was not at all relished by the sheep, 
though the hidl calves consumed about 7 lb. of the witheresd stuffi It will be of 
considerable interest to know the extent the ‘nutritive value of the hay affected 
when a green fodder is stored ai; 32 per ceni-, dry matter. It maybe mentioned here 
that the low humidity and dry climate of the region are, in general, favourable for 
green hay-making and it should be possible, with little modifications in the procedure, 
to prepare in these or similar areas hay which should be comparable with artificially 
dried grass. It is well-known that the high cost of drying the grass in machine 
definitely goes against its adoption in this country. 

For the purpose of evaluation four adult rams weighing on an average about 
89 lb. were taken. After the usual preliminary feeding period, urine and faeces 
were collected by the technique previously described. The feed consumptionj 
chemical composition, the digestibility coefficients and the balance of nitrogen, 
calcium and phosphorus are shown in Tables V, VI, VII and VIII. 

Table V 

Palatahility of the hay as measured by dry matter consumpion 


Ajam;al 

nuiaber 

Body 

weight 

(lb.) 

Dry matter 
consumed 
(lb.) 

Dry matter 
consumed 
per 100 Ib. body 
weight 
(lb.) 

Average 

consumption 

(lb.) 

1 

83 

2-4 

2-9 


2 

89 

2*3 

2-8 


3 

90 

2-6 

2-9 

2-S2 

. 4 . 

94 

2-7 

2-9 
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Table VI 

Ghemkal composition of the lay on dry matter bans {per ceni) 


Crude proteia 

13-5S 

Ether extract 

3-50 

Ash 

11*88 

Crude fibre 

27*02 

jST-free extract 

44*02 

Total carbohydrates 

71*04 

Calcium 

1*480 

Phosphorus j 

0*344 


Table VII 

The digestibility coeffieienis of the ha'- 


Animal 

number 

Dry 

matter 

Crnde 

protein 

Etlier 

extract 

Crude 

fibre 

N-freo 

extract 

Total 

carbohy- 

drates 

1 

54 

57*1 

69*7 

45*8 

69*8 

■' 54*5 

2 

50 

57*4 

67*5 

40*0 

56*0 

50*2 

3 

48 

54*0 

67*4 

41*0 

53*2 

48*7 


; 61 

60*0 ! 

■ 67*0 

40*0 

1 

59*1 

61*0 





1 

1 


, W 

Average 

51 

i 57*1 : 

J . ■ 

67d? 

. 41*7 

67*0 

61*1 
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From, tlie perusal of tlie data set forth, in Tables V, VI, VII and VIII it appears 
that the consumption of the hay by the sheep was very satisfactory. The percen- 
tage of phosplioriis in the hay was slightly lower than previously observed. This 
was due to the fact that during the course of transfer of the hay to the laetabolism 
shed and chaffing, there was some loss of seeds. 

It may be seen from the data given in Table Vll that the crude protein diges" 
tibility of the hay wars affected and lowered by about 20 per cent. The crude protein 
digestibility of the green feed by the sheep was about 72 per cent, as had been ob» 
served earlier, "while the same figure was now about 57 per cent. Obviously, the 
three-day continuous rainfall’ at the time of storage and the subsequent high hnini- 
dity developed during this period w^as responsible for this loss in digestible protein. 
Even then, it may be mentioned here [Talapatra, loc. ciL] that such results are only 
obtained in the humid areas under a very specialised condition, viz;, when the dry 
matter of the plant is raised to about 60 per cent, that too in good w'eather and 
over frames. In fact, in humid areas, even in good, weather, when green fodder 
w^as stored over frames at 30 per cent dry matter the entire hay "was found to be 
decomposed, [Talapatra, unpublished work.] The digestibility of the ether extract 
had gone high from 60 per cent in the green fodder to about 68 per cent in the hay. 
This might be due to the fact that the fully mature seeds in late October contained 
over 10 per cent of oil. The digestibility of the crude fibre bad also been lowered 
by about 20 per cent, that is, from about 50 per cent in the green feed to about 40 
per cent in the hay. Apparently, the plant is considerably lignified towards the 
end of October when the hay was made. 

The balance of nitrogen, calcium and phosphorus has been shown in Table VIIL 
The data are self-explanatory. 

IVe Some Peactioal Consideeations 

From the average digestibility coefficients shewn in previous Tables, the digestible 
crude protein, starch equivalent and total digestible nutrients of the green fodder 
and hay with two species namely, bullocks and sbeep were calculated and are shown 
inTabieIX. 


Table IX 

Digestible nutrients per 100 lb. of raw material 


Name of 
the feed 

Experimental 

subjects 

Digesti- 
ble crude 
protein 

(lb.) 

Starch 

equiva- 

lent 

(lb.) 

Total 
digesti- 
ble nutri- 
ents 

(lb.) 

Phospho- 
Calcium rus (per 
(per lb. lb. 

of the of the 

uiatcrial) material) 
(gm.) (gm.) 

Green Qhiyabati at 
16 per cent dry matter 

Ghiyahati hay at 90 
per cent dry matter 

f Sheep 

(^Bullocks 

Sheep 

143 

1 1-20 
7-0 

8-9 

8-3 

300 

10-3 

1 9*7 J 

45-0 

0-65 0-33 

3-7 1-8 
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From, titft (lata shown in the Table IX, it appears that 12 lb. of the. green feed 
and 1 ib. of inferior qnality hay or straw should suffice for 100 lb. ewes during the 
last 100 days of gestation as per N.R.C. standard, while in off season 2| lb. of the 
hay and I Jb. of straw should normally do for the same purpose. 

One huiidj’cd pounds of the green feed and 5 lb. of straw should support a 15 
poiiiulei; co w (800 lb.), vdiilc 20 lb. of the hay and 2-i- lb. straw for an average 10 
pounder eow. 

Similarly, 50 lb. of the green feed and 1-2 lb. of straw, or 8-9 lb. of the hay in 
winter should be adequate during the active period of growth for dairy heifers. 

It may be mentioned here that some authorities believe that straws should be 
removed from the ration of our animals. By a judicious combination with the 
proper type of feeds it should, perhaps, he possible to utilize these straws. It may 
be seen that in all these instances, it has been possible to avoid the introduction of 
costly concentrates in the ration for different categories of animals. 

Summary 

When all concentrates are replaced with high protein leguminous feeds and the 
whole ration made otherwise adequate by introducing sufficient phosphorus-defi- 
cient straws, it has been observed that the low phosphorus content of the ‘all rough- 
age ration’ affects growth and reproduction in dairy animals. 

It has been found that the indigenous creeper Lpomoea pestigrides is high in 
proteins and calcium like the legumes but unlike the latter is also rich in phosphorus. 
It is a rainfed fodder crop wdiich grows profusely in August when it contains over 
20 per cent of proteins on dry matter. In October and November when weather 
conditions are definitely favourable for hay making almost in every part of the 
country, it contains on an average about 12-13 per cent of proteins, 0*9 to 1*0 per 
cent of calcium and O*-! to 0*45 per cent of phosphorus on dry matter. 

Adult bullocks w’-eighing a little over 800 D). consume about 100 lb., while growing 
heifers and sheep 56 and 13 lb. respectively of the green feed, which contains on an 
average about 16 per cent of dry matter. 

Of the 12-13 per cent proteins present in the creeper, bullocks digest about 
65 per cent, while the sheep over 70 per cent, as the latter masticate the mature seeds 
(which contain over 30 per cent of proteins) of the plant more fully than the former. 

Drying the plant in the sun for 4 hours and subsequent storing at 32 per cent 
dry matter out of contact with the ground over a structure lowers the protein diges- 
tibility by about 20 per cent. The hay thus made retains considerable green colour 
and is highly palatable to all species of livestock. On an average sheep consumed 
over 3 lb. of the stuff per 100 lb. body-weight. 

The green feed contains about 1-5, 9*0 and 10*3 lb. of D.C.P., S. E. and T.D.N. 
respectively per 100 lb. of the material, while its hay 7*0, 30*0 and 45*0 lb. res- 
pectively of digestible crude proteins, starch equivalent and total digestible 
nutrients per 100 lb. of the air dry stuff. 
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It appears ttat an exclusive feeding of the plant either as a green fodder or as 
hay should provide enough nutrients including phosphorus for growth and average 
milk production. 

hen fed in very large quantities it tends to be slightly laxative last Ihe def-ii’ed 
consistency of the faeces is very easily obtained by introducing some straws in the 
dietary. 
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^HE major source of cattle-feed are (i) grass, (ii) specially grown fodder crops, 
OQ Pro? ? food grain, (iv) cottonseed and oilcakes and (v) by-prodncts such 
Pp fprl P At fo^ producing extra milk such as concentrates must 

nr^-u • ■ maintenance requirement of cows and buffaloes aud the present 

opE? / i^anily derived from bulky unadulterated food, (6) milk production 

neoessiates a hipt proportion of protein, (c) the milh is required for heavily populated 
“ or delivered there in the fluid state, it must be produced in or 

near these areas ; such areas have few grazing facilities and for the most part, the 
milGli animals and specially young stocks must he stall-fed. 

■n.nd” f j^^^^sed in the Government Milk Colony Aarev are stall-fed and 
most of the feeds of the cattle are made up of concentrates. To understand how far 
the concentrates fed at the colony are nutritious and also as a step towards ulti- 
ma e y carrying out experiments for the study of the effect of different feeds on the 
1 ^ complete chemical analysis of all the concentrates, being used as 
feed at the Colony, was undertakens 

The results of analyses of cottonseed, guar, gram chun i, tur chmii, wheat brain 
long challa, copra cake, groundnut cake and til cake are presented in this article. 

. ' Material and Methods 

tollection of samples 

Sample of eadi concentrate was selected at random from the stores of 
Government Milk Colony, Aarey. Four such samples were collected at 
times of the year. 

Method of determination 

All methods described in the Hand Booh of 

A. 0. A. C. [1960] (1) m triplicate. 

Results and Discussion 

The results of analyses are presented in Table I. Table I shows that of all the 
concentrates groundnut cake contains the maximum protein with til cake 
next. Guar, tur-ohuni and copra cake are also good sources of protein. Cotton- 
seed, gram chum and Tvheat bran are medium sources of protein, and Ion o' c7m //a 
IS a poor source of protein. & 
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Percentage composilkm of concentrates on dry matter hasi 
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codSm “r ““'“T of fet, witli copra cake aud til cake 

concoSrTtcs’i^ n also contains appieciaWe quantity of fat ; the other 

(- c nccnirtite>s are poor sources of this nutrient. 

u"w*r‘““ percentage of ash sohihle in HCl and calcium. 

llo\\ c\ t.r, ftheat liran contains the maxiimmi phosphorus. 

oouSy ““ 

coiitimt trilm? “ Table n that cottonseed available in Bombav is superior in ash 
■tlso i hd, W f “^'lo.ble in other parts of the country. The calcium content is 

iiioi w'. ,]! r ’ V w low. The protein content is also 

high, but only one sample from Lyallpur has higher percentage of protein. 

buttnmf « cake are richer in mineral matter, 

T e 3„1, 1 ^ Bombay contains less ash than its ooimterpart from Cochin. 
Tl ei ?^ of groundnut cake compares favourably with that from Bangalore. 

orih™" ‘T of groundnut cake is the highcsfwliile 

h iTitv IHI available. Copra cake from Bombay 

S7L,tl o , l“ The phosphorus eontentV 

Ot both giuundimt cake and copra cake from Bombay are low. 

cmtJtitnlff oigimr from Bombay is rich in all the 

from I vflllm’iv ^ first sample compare favourably with the sample 

ncirt 1 ' Bombay bas less ash content than its counter- 

part— gram dust— from Pusa, but is richer in protein and fat content. 

avadabir^^^''^^^^^ assessing the value of lur cJmii and long chaMa aiG 

anlvi^i Bombay has a lesser ash content than the other samples 

aui> sed except t mse from Bangalore. The crude protein content and the fat content 
; of the other samples. The calcium and the phosphorus con- 
tents are the highest in the Bombay sample. 

Summary 

1. four batches of the following concentrates were analysed and their values 
compared with those obtained by other workers in different provinces— piacr, gram 
chuni, fur-cJnoii, v’heat bran, long chalki, cottonseed, groimdnut cake and til cake. 

L. Cottonseed from Bombay had liigher ash, and calcium and lower iihosphoriis 
content than those mentioned from other places. 

3. Groundnut cake was richer in mineral matter and coiira cake poorer than 
their counterparts from other places. 

4. One sample of ptmf from Bombay was rich in all constituents, the other com- 
pares favourably with the sample from Lyallpur. 

5. The crude protein, fat, calcium and phosphorus content of wheat bran from 
J)oin bay was higher than those of the other samples. 
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ON A COLLECTION OF PARAMPHISTOMES FROM DOME- 
STICATED ANIMALS IN BIHAR 

"By A. K. VarmAj Livestock Eesearck Station, Bikar, Patna 

[ ReceiTod fox publication on December 20, 1956”! 

Accepted for publication in Februarv 11, ISSTJ 
(With Plate I); 

¥N recent years, investigations liave proved that the livestock industry 
suffers much due to fatal gastro-enteritis caused by immature forms of 
various ninpliistoTne parasites. There is still much to be learned about the incidence 
end (listrihution of these common amphistomes in India and their specific patho- 
genicity and therapeutic. Bhalerao’s [1935] work is too meagre for such a big country 
and in fact such undertakings slio.uld be on regional basis. Paiide’s [1935] report 
that the acute araphistomiasis of cattle in Assam was caused by immature fonns 
of FamnvpMstcmum cervi was later amended. Pande is said tn have expi'essed the 
opinion that the immature forms were probably Gotfflqphoron sp. [Mudaliar, 1945], 
Moghe [1945] observed that infection of cattle with C. cotylophonm and OastrotJiylax 
enmemfer was high in Central Provinces and Berar (now Madhya Pradesh). 
Srivastava [1946] carried out a general survey of helminthic infections of domestic 
ruminants in the Punjab, North-west Frontier Province and Sind and found the 
amphistomes, C. Gotyloplmrum, P. cervi, P. explanaiMm and G. cmnienifer in varying 
degrees of incidence in different hosts. He found that the species P. cervi ^ and - 
6r. crumenifer were very common and widespread. Mudaliar {Im. ciU) records having 
recovered a few adult and some immature forms of Ch cotylo]qlionmi a very few 
specimens of Fischoederius elongatus causing fatal enteritis in goats in Madras “Pinj-^ 
rapole goshala” and states that 'There are more cases of amphistomiasis caused by 
immature forms of CotylopJmron species on record than by Paramphistomwn cervi 
or any other amphistoma’h He concludes with the following remarks ; 

'Tn the course of the routine post-mortem examination of ruminants, the writer 
has found adults of Cotylopliorbn species more frequently than Pcmmpliisiomum 
species. Hence the writer is inclined to think that the incidence of the species 
Ootylophoron, at any rate in South India, may be imicli more than that of Param- 
pliistonium, though further stativStical evidence of this is necessary.’’ 

Srivastava [1947] further reports in a subsequent communication that (r. cfw- 
menifer is the common araphistome parasite in sheep, goats, cattle and buffaloes 
and has experimentally indicated its. pathogenicity. ID’souza [1948] also supports 
that C. cotylopJiorum and G. ermnmifer are more common and widespread than 
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any other amphistome species in sheep and cattle in Ilosur taluk of Salem district 
in xMadras State. But, Ramkrishnan [1951] records having obtained from an out- 
break of acute amphistomiasis in cattle in Xellore district of Madras only specimens, 
of mature and immature forms of G. orumenifer and F. cohholdi and remarked total 
absence of G.cotylophormn, which was almost a constant finding in other places, 
Anantaraman’s [1954: unpublished] preliminary observations on the occurrence 
of amphistomes in Madras State tend to show that P. cervi may not be present 
^here at all. 

In the present paper a report is made on the occurrence of some members of 
this group, collected from domesticated animals in different geographical zones 
of the State of Bihar. This State lies over the Tropic of Cancer and certain parts of 
it possess ideal topographical features for the spread and propagation of trematode 
parasites, which have been discussed previously by the author [1954]. 

In the annual reports of the State V eterinary Department a few sporadic mentions 
have been made of the recovery of P. eem, P, expalnatum, 0. cotylopJiorum, P. elonga- 
tus and G cmmenifer here and there. Kuppuswamy [1946], while elucidating the 
etiology of ^ Gillar ’ and‘ Pitto ’ (called ‘ Glihenah ’ in Bihar) in sheep and goats, 
records having constantly recovered a large number of P. cervi sometimes along with 
a few G. crumemfer from these animals and later claimed that immature forms of 
F cervi were the causative agents of the disease. In this connection the Indian 
Council of A^icultural Research commented later that P. cervi should be substituted 
by a. cotylophorum. ^ This indicates the difficulty of distinguishing these two amphis- 
tomes in their very immature stages. Later investigations in this direction carried 
out by the miter and some of his associates in this State have resulted in the 
recovery of immature amphistomes mostly belonging to Qastrothylax sp. in 
sigmficantly large numbers m animals suffering from ‘ GMierrah \ while immature 
G, cotylophorum, Gahcoplioron calicophorum were found in comparatively smaller 
numbers. ^ These data tend to show that it is perhaps not any particular amphis- 
tome species that is responsible for setting up the condition popularly known as 
gS-Iiiitfs'^^ immature intestinal amphistomes produce 

Material and Methods 

PolWwVwf""'* February to May, 1962. the author had the opportunity of 
^ ® buffaloes, sheep, goats, 

different geographical zones in the State of Bihar! These 
The worms mr 'n*<! ^ n ™?o ** Veterinary institutions and ahottoira. 

f P"' formol-saline while still alive. Further 

S th?fsm,Tf ® ““ded several genera 

k cVeifwJ ’^““der, 1901. and a short account of them 

hand sections nf ^ r examination of whole-mounts and 

were also made on a few sp'Enr'' bistologio.al .studies 

with fnr^h the number of animals examined and found infected 

of infection wi/eMh^cte. ‘be State together with incidence 


Incidence in cattle and buffaloes 
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Altliougii tlie number of animals examined in different localities was not large, 
tlio figures ill Table I to III suggest that G. erumenifcr is the commonest and most 
widespread amphistome in Bihar. In some animals it was found as the sole infec- 
tion and its immature forms were present in large numbers setting up s(5vere fatal 
enteritis. G. cotj/lophorum is also quite common, particularly in sheep and goats ; 
hut it is noteworthy that not a single example of P. cervi was found during this 
survey. G, explanaium was found to occur in buffaloes only in the bile ducts and 
it was never seen in cattle or sheep and goats, 0 . calieophorum, which has been 
considered by many authors as a synonym of G. explamtum, was recovered many 
a time from the stomach of cattle, buffaloes, sheep and goats. This parasite is 
maintained in this paper as a separate species and its distinguishing features have 
been discussed. Pseudodiscus collinsi was found to be a common parasite of horses. 

Obsebvations 

I. tons COT¥LPHORON Stiles & Goldberger, 1910 
Species C. cotylophornm (Fischoeder, 1901) 

Host : Cattle {Bos indicm), buffaloes {Bos bubalus), sheep (Oois arks) and 
goats {Gapm hircus) 

Habitat : Rumen and reticulum. Immature forms were found in the abo- 
masum and duodenum 

Localities ; Patna, Arrah, Bhagalpur, Supaul, Bariahi, Pipra Bazar, Madhe- 
pura, Purnea, Kishanganj, Katihar, Araria, Biharsharif, Nawada and Daltonganj 

This species was found frequently in all the localities visited during this investiga- 
tion, and was particularly frequent in sheep and goats. The total incidence of 
infection with this amphistome was found to be 49A per cent. From a few cases 
of ‘ ChherraJi ’ in young calves, sheep and goats quite a large number of young ‘forms 
identifiable as this species, were collected from the abomasum and duodenum, 
particularly the pyloric region, and these organs were highly congested, inflamed 
and oedematous and sometimes gelatinised. The worms were invariably found 
together with immature forms of Gastrotkylax sp., which were also present in large 
numbers. 

This species (0. cotylophorum) in its living state is easily distinguishable from 
others by its purple colour. The characteristic genital sucker is also demonstrable 
even in very small young forms by flattening the living specimen between two slides 
and also by making histological preparations of well-preserved specimens. 

II. Genus GASTROTHYL AX Poirier, 1883 
Species G. crumenifer (Oreplin, 1847) 

Host : Cattle, buffaloes, sheep and goats 


Habitat: Rumen and reticulum ; young forms in abomasum and duodenum 
Localities: All the places visited as. stated earlier 
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Ihis was found to be the commonest species throughout the State, its total 
incidence being 63-2 per cent. It was also observed that this species occurs in 
much greater numbers in buffaloes than in other hosts and in a few animals that 
died of pa;rasitic enteritis (acute amphistomiasis) it was found to occur as the sole 
infection in a very large number. This is interesting and lends siippdrt to Srivas- 
tava’s [194-7] laboratory experimentations regarding the pathogenicity of this 
species, . 

The ventral pouch, characteristic of this group of amphistonies, was not found 
developed in very small young forms and this might have misled early workers to 
identify these as P. eerm. In this study the identification was mostly inferential. 
Those undeveloped very small young forms were taken as belonging to this species, 
as in the same case a large number of amphistomes in different developmental stages 
showing characteristic features of G. crmnmifer was found as sole infection. In 
cases where there was mixed infection with this parasite as well as C. mtylo-plionm 
0. calicophorum, the latter two were easily identified by their distinguishing features 
discussed in this paper. 

III. eenus GIGANTOCOTYLE Nasmark, 1937 
Species G. explanatum (Creplin, 1847) 

(Figs. 1 and 2) 

Host : Buffaloes [Bos buhalus) 

Habitat : Bile ducts 

Localities ; Arrah, Bhagalpur, Purnea, Biharsharif and Nawada 

Out of a total number of 21 buffaloes examined, 12 or 57*1 per cent were found 
infected with this species. It is interesting that this parasite was not found in any 
other host, although the infection was very heavy in most of the buffaloes found 
infected. 

This species was discovered by Creplin [1847] in the bile ducts and gall bladder 
of what he called Bovis tauri indict at Berlin (Germany). Fischoeder [1904] records 
having examined specimens of this species from the bile ducts of the zebu at Berlin 
and also Buffelus inclieus of Saigon (Cochin-China). Dawes [1936] examined some 
specimens of this parasite from the bile ducts of Malayan cattle, buffalo and goats. 
In India, Bhalerao [1935] records the parasite from both cattle and buffaloes occurr- 
ing in their bile ducts, gall bladder, stomach and duodenum ; but then he con- 
sidered ParampJdstomum calicophorum under the synonymy of this species. Sri- 
vastava [1945] also records it from both these hosts, but it is not clear from his writ- 
ings whether he made any distinction between these two species, nor does he mention 
the locations of the parasites in the hosts. 

These amphistomes have large ventral suckers measuring 3'4 to 4*2 him. in 
diameter and the body length measures from 9 to 10*5 mm. in preserved specimens 
(measurements were taken from 20 specimens), giving a ratio of the diameter of 
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, <> .1 1 oo 1 • The testes are ctiarao- 

the ventral sucker to the ventrail. The 

terkcally placed one the other nlmerin the bile duote. These are the 

i'z%ss,;:i’STSi£S^ a . >■ >-■ 


IV. aenus OAUCOPHOEON Hasmark. 1957 
Species C. caHcophotiim (Kschoedei, 1901) 
(Pigs. 3 and 4) 



Host • Cattle, buffaloes, sheep and goats 

“'^Cies ^ril™ O^asionally met ^1 i— 

cent ; huUhe degree „{ infeohon was “^“^f/riarge S sucker measur- 
like other intestma,! ^\^ly.length of the^ parasite measures about 

ing about 3 mm. m diame . ratio of the diameter of the ventral 

8 mm. (average of 20 testes are lobiilated like a cauMower 

sucker to the body-leng ; i • • i i ]; 3 ody. Owing to these distmc- 

:il?eS:r“gt:&t«ledwi^ 

mtu 7 n. He further proposed a drastic sy y ^ ^ ovnonvmv of P. emlmatum. 

T-s-’ ■!' Lyrk=:.S.SSS: 

A few examples omeae ^ ' Jf Dj. p. J,. Lefioux and Maplestone’s 

ed by the author tandem disposition of the testes were con- 

observations in respect ot the obliqu y , ^ecimens of this parasite did 

not appear to y g testes in these are placed exactly side by 

the presence of ova m maturity of the parasite this arrange- 

. Sia^ssssi 
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Willie studying tiie Lexouomy of ParampMstomes in cattie in Australia iias also 
shown that the species iireviously identified as Param-pUstonmm cervi is in realitj 
two species., namely, Ceylonocotyle streptocoelium and Calicophoroyi calicophoruht. 


V. Genus PSEUBODISCUS Sonsino, 1896 

Species P. collinsi (Cohboid, 1876) 

Most : Horse {Equus (Mdiullm) 

Habitat : (. volon 

jAicaiities : Patna, Arrah and Nawada 

All the seven horses exaniinod at the above localities were found infected, which 
siigg(\sts that it is a common parasitt? of horses in this , State. Very little is known 
about the jiathogenecity of this aiuj)hi.stonie, liut from one animal about 2,000 
specimens were recovered and the host was anaemic and debilitated. 

VI. Genus GASmODISCUS Leuckart, 1811 

Species G. secundus Loo.ss 

Host : Horse 
Habitat : Colon 
Localities ; Patna 

Out of seven horses examined only 3 were found infected with this parasite. 
The infection was very light in all the infected animals. 

Vn. Genus GASTRODISCOIDES Leiper, 1913 
Species G. hominis var. suis (Varna, 1951) 

Host : Pig {Sus GrisfMua) 

Habitat : Large intestine 

Localities : ForbesgauJ (Piirnca district) 

After administering soap-water enema to 8 pigs a single specimen of this parasite 
was obtained from one of these animals. This has been morphologically and epi- 
demiologically distinguished by the author [1954] from G. hominis and named G. 
hominis var. suis and in absence of any recorded evidence this represents the first 
record of the parasite in this host in the State of Bihar. 



Summary 

Seven sjxM-ies of ampliistoines, representing seA'cn genera, are recorded from 
dilTerent localities fj'om domesticated animals from the State of Bihar. Gastro- I 

thijlax crumcnijer was found to be the coimnonest and most widespread species in 
the State. Calicophoron calicopJionim, whose distinguishing features from Gigan- ^ 

tocotgle explanalum are discussed, is recorded for the first time from Indian sheep f 

and goats. The hitter parasite {G, explanatmn) was found to occur only in buffaloes [; 

in the bile ducts. Fsoududiscits collinsi is recorded as a common parasite of horses. | 
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Review 

Veterinary Clinical Diagnosis by Prof. David Wieth, 1st Englisli translation 
by Annie L Littlejohn. 

Published by Bailliere Tindall and Cox, London. Pages 232 with 213 
illustrations. Price 25$. 

Books on clinical diagnosis of the diseases of domestic animals are scarce, at 
least in English language. The art of diagnosis is acquired largely by personal 
observation and experience through a number of years. Availability of an up-to- 
date, handy and well-illustrated book on the subject has greatly facilitated a sound 
])reliminarc training of the students in veterinary medicine. Those of us who have 
profitably used the Glinical Diagnostics by Malkmus in our student days would 
readily applaud the present attempt and welcome this valuable addition to the 
English veterinary literature. It should' prove very useful to teachers as vt*11 as 
those engaged in the field investigation of animal diseases. 

This is the first English edition of Professor Wirtlrs Ijook, Introduction to the 
clinical diagnosis of the diseases of the internal organs and shin of the domestic 
an imals ”, the first x4.ustrian edition of which was published in 1934 and the third 
in 1949, The English edition, however, is not merely a translation of the third 
Austrian edition, as it incorporates many additions and alterations with a view to 
improve the text to “meet the needs of British students mainly on account of 
diferences in the incidence of certam diseases and in the relative importance of the 
various species”. In part or whole of certam chapters “this adaptation has 
amounted to complete rewriting”. Similarly, 92 new illustrations have been 
added, “ the majority of them being from photographs specially taken for this edi- 
tion, and relating mainiy to the examination of food-producing animals About 
30 illustrations included in the Austrian edition have been either ommitted or re- 
produced only in part. 

The book is divided into 36 chapters of different sizes, deahng with general exami- 
nation of the animals, signs of disturbances in the working of the various systems, 
examination of faeces and urine, radiography, exploratory puncture and biopsy, 
allergic tests, serological examination, and clinical methods of examination appli- 
cable to individual organs. It is written in very simple and lucid language, and 
the text is profusely supplemented by examples drawn from a large variety of 
disease conditions.— R.N.M. 
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NOTE ON THE OCCURRENCE OF ATYPICAL STRAINS 
OF FOOT-AND-MOUTH DISEASE VIRUS IN INDIA* 


By M. E. Dhanda, V. E. Gopalakeishnak nnd H. S. Bhillox, 

Indian Veterinary Researclr Institute. Miikteswar — ^Kuniaon, IT.P. 

PEeceived. for publication on July 23, 195S1 
{.Accepted for publication on August, 1957J 

A sclieme of researcli financed l>y tlie Indian Council of Agricultural Researdiy 
is being operated at the Indian Veterinary Researcli lustitiite, Miikteswar, 
witli the object of devising a suitable nu'thod of vaccination for the control of foot- 
and-mouth disease among cattle in India. The disease is widespread in tliis country 
and cauwses substantial loss to the cultivators. It is caused by three distinct immuno- 
logical types of the virus known as Vallee “ 0 ” and “ A ” and 'Waldraann “ C 

A number of outbreaks of the disease caused by one or the other 
of these types occur annually in various parts of the country 
but the clinical manifestation in the affected animals is the 
same for all the types. As the types of the virus are imimuKhogically distinct 
from one another, any attempt at vaccination as a measure of control of the disease 
should necessarily contain the representative types that cause the epizootics. In 
order to have an idea of the frec^uency and distribution of the occurrence of the 
different types, fresh material was obtained from natural outbreaks in the fields and 
typed by cross immunity test in guinea pigs. In the course of type determination, 
variants of the three standard types of the virus have been observed to cause out- 
breaks in this country [Seetharaman and Dutt, 1951]. The occurrence of atypical 
strains of foot-and-mouth disease virus 'is of interest and, therefore, is recorded 
in this article. An analysis of the results of typing of 72 field strains of the virus 
isolated from different parts of India, showing the frequency distribution of the 
various types is given in Table I 

Atypical stmins 

The first atyjiical strain was isolated from the material collected from a buffalo in 
an outbreak at Rawalpindi (Punjab), and sent to the Institute in April, 1944. After 
adaptation of the strain of virus to guinea pigs, cross immunity tests , were carried 
out to determine the type. It was found to be quite distinct from the standard 
types as it broke immunity against all of them, each of which in turn broke immunity 
against it. Its behaviour continued to remain unaltered after (il guinea pig 
passages. 

* Paper read at the Indian Science Oongresa held at Hyderabad in January 
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Table I 



mmm 


Distribution of variims 

tfpes of foot-and-rnouth disease 

vims in 

India 

Place of origin 

State 




Types 




‘O’ 


‘A’ 


‘0’ 


‘O’ 

variant 

‘A’ 

variant 

‘O’ 

variant 

Andhra Pradesh 

1 

1 





Assam 


1 





Bengal 


•• 

•• 



1 

Bihar 


1 





Bombay 

1 

1 


1 



Himachal Pradesh 

1 






Jammu and Kashmir 1 


1 




1 

Madhya Pradesh 




1 


1 ! 

Madras 




1 

1 


'Orissa' 

1 

1 


1 



Punjab 

1 



! 3 



Uttar Pradesh 

17 


■ ■ 5 ■ 

9 


2 

Areas now in Pakistan 

2 

1 




1 

Total ! 

24 

16 

5 ! 

16 

2 

6 

Percentage I 

33-3 

22-2 

1 

. 7-0 

22-2 

2-8 

7-0 


Atypical 


Two strains were obtained from natural outbreaks at tbe Indian Veterinary 
Eesearcb Institute, Izatnagar in May, 1951. Izatnagar is about 1000 miles south-east 
of Rawalpindi area. Material was collected from fresh cases at the Iza.tnagar Dairy 
as well as from animals of the Animal Nutrition Division. These two strains were 
found atypical, brea king immunity against the standard types. However, they 
were immunologically identical. 

Again there was an outbreak of the disease among cattle of the Animal 
Nutrition Division, Izatnagar in April, 1952. Fresh material was collected and this 
strain also proved to be atypical and immunologically identical with the Izatnagar 
strain of 1951. 

These Izatnagar strains Have each undergone more than a dozen guinea-pig 
They maintain their immunological character. 
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A nofcewortby observation in regard to tlie atypical strains in general is tbeir 
easy and rapid a(laptability to guinea pigs. From the second passage tbey are adap- 
ted to guinea pigs, showing the characteristic primary lesions follow'ed by generaliza- 
' tioii.' 

Gross-imMunity test 

All the cross-immunity tests were carried out in guinea pigs. First, guinea pigs 
immune to standard type *‘0”, A ” and “ C ” (Pirbright) and those against other 
atypical strains wT,re tested with the Rawalpindi atypical strain (Table II). Then 
guinea pigs immune to Rawalpindi strain of virus were te.sted with .standard, types 
“O’*, “ A” and “0” {Table III). Again, Izatnagar Dairy atypical strain was 
given to immune guinea pigs of ail the strains (Table IV). Similarly, the guinea 
pigs immune to all the strains under experiment were tested with Izatnagar Animal 
Nutrition Division atypical strain (TableV). 

The observation of the tests were : 

(1) Each atypical strain evidently had homologous immunity. 

(2) All the atypical strains broke immunity against the three standard types, 
each of which in turn broke immunity against the atypical strains. 

(3) The three Izatnagar atypical strains were immunologically identical. 

(4) Rawalpindi atypical strain was immunologically distinct from the Izatnagar 
atypical strain. 

Discussion 

The occurrence of the tliree standard types and their variants causing outbreak 
of the disease has been ob.3erved in this country. 

Apparently atypical .strains, immunologically distinct fron one another 
caused repeated outbreaks of the disease at Izatnagar causing difficulties for the 
control of f jot-and-mouth disease by vaccination. It has been shown that variants 
of the same type have different antigenic structures and the antigenic properties in 
turn vary from strain to strain [Ubertini, 1951]. A recent epizootic in Europe was 
characterised by the spontaneous appearance of variants of the virus [Ramon, 1952] 
and vaccines failed to control the spread of infection due to the presence of 
variants of type, antigenically different from one another [Lancet, 1952]. 
1 1 is generally believed that variants and perhaps atypical strains are heterologous 
composites derived for the standard types. AVhen the question of control by 
vaccination of the epizootic caused by variants of types is so unsatisfactory, 
the control of the disease caused by atypical strains would be more complicated . 

Note : Since this article was sent out for publication, the Rawalpindi strain, the Izatnagar 51 
and 52 strains were sent to the Virus Research Institute, Pirbright (England) for coafirmation of tho 
findings. The atypical character of the Izatnagar strains has been confirmed by the workers at Pir- 
bright, whereas in respect of the Rawalpindi strain it was reported to correspond to classical type ‘O’ 
virus. On scrutiny of the record of the Rawalpindi strain, it was found that it was typed last at this 
Institute at guinea pig passage No. 58 and was atypical in character beyond ariy doubt. The material 
despatched to Pirbright was from guinea pig passage No. 74 . Since the chances for the cross contami- 
nation of the virus while being handled in the laboratory are considered very remote, it appears, that 
the virus changed in its antigenic character somewhere between passage No. 68 and 74 by shedding 
off its heterologous components and reverted to the type ‘0’ virus. 

The atypical Izatnagar strain has since been designated as A.sia I. 
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Table II 

Crons immmiiiy test with Rawalpimli atypical straw of virus 




Interval 

Days ; 

1 

2 

3 

4 

5 

6 

7 « 



between 









pig 

No. 

Immune to ty])ft 

immuni- 
sation and 

Date : 

22 

23 

24 

25 

26 

27 

28 29 


test (days) 









120 

Pirbright "A" 

53 


+ 0 

-l--i- 

+ + 

+ + 

4- + 

+ 4- 

4- + 

■ 121 

do. 

53 


n-0 

-1--1- 

-h-’r 


+ 4- 

-F-F 

4- 4-: 

102 

Pirbright "0” 

68 


-! 0 


+ -1- 

-F-f 

-1-4- 

-F + 

4- 4- 

103 

1 do. 

58 


-10 

+ -1- 


-l--i- 

+ 4- 

+ + 

-i 4- 

126 

Pirbrigh“0’' | 

52 


-10 

+ -1- 

-I--1 

-F -F 

4- 4- 

-F-l- 

-1- 4- 

127 ■ 

do. 

52 


-1-0 

-1--I- 

-i-.-l- 

-1--F 

-l- -i- 

4- 

-F-F 

153 

I.,S.l55at..A.N'.S. 

47 . ■: 


-1-0 

-1- H- 


■i- -!- 

4-4- 

4- 4- 

4-4 

180 

do. 

38 


-1-0 


-i- -1- 

-! 4- 

-F + . 

4-4- 

4- + 

146 

r.S.Izat., Dairy 

■ 48 


-i-0 

-!- -i- 

-1 H- 

+ -F 

4- -F 

4-4" 

4- -F 

147 

do. 

48 


-10 


-F + 

4- 

-1- 4- 

-F 4- 

■4-4' 

160 

I.S. 19 Rawalpindi 

44 


00 

00 

00 

00 

00 

00 

00 

161 

do. j 

44 


00 

00 

00 

00 

00 

00 

00 


Note.'d) The guinea pigs were iPBtcd on June 22, 191.2 ■with J. R. 39 Kawalpindi strain enlleeU'cl Irom guinea pigs 

*(2) 0™+^6 and% 4- represent “ no renetion “ local reaction *’ and “ local reaction plus generalisation ’’ rca- 
peotively* 


Cross pnmunity with standard type “ 0 ”, “ xi ” and “ C ” virns . 

nised against LS. 19 Rawalpindi strain 


Table III 

and “ C ” virvs of guinea pigs immur- 


Guinea 

& 

Interval 
bet-ffeen 
immunisa- 
tion and 
test (days) 

‘ Tested with strain 

Days : 

Reaction afler test. 

1 2 3 

4 

6 

6 7 

8 




Date: 

14 

15 

16 

17 

18 

19 

20 

296 

' ■■■ ' ’ 

Pirbright " A ” 

-FO 

4-0 

4-0 

-FO 


-F-F 

4-4- 

-F4- 

302 

■ , 33 ■ . ■ 

■ do. ■ :■ ■■ 

4-0 

4-0 

4-0 

4-.F 

-i-'i* 

4-4- 

-F-F 

4-4- 

304 

36 

Pirbright " 0 " 

4-0 

4-0 

4- 4-^ 

4-4- 

4-4- 4-4- 

4-4- 

4-4- 

305 

85 

do. 

4-0 

4-0 

+ -I’ 

-1- + 

4-F 

-F4- 

4-4- 

4--' 

303 

34 

Pirbright " 0 " 

4-0 

4-0 


4-4- 

4-4- 4-4- 

4--F 

4- -F 


Not* : H-Oand ++ represent " local reaction" and" local reaction plus generalisation, " respectively. 
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Table IV 

innitiinilij test V'Uh Izufttagar Dairy ntypicrl drain of riru,^- 


lietWIMMl 

immiuii- 

satioii J)ays: 
ami test 
(days) Date; 


li'irf l>. 1!) Jlawaljiuidi 


I reaction,” "local reiiclioii” and "local reaction jtlus jy'cncraliEhtioii" 


Table V 

Oms-s iinnumily test with LS. Izaimyar A.N.S. atypical strain of virus 


r.S. Latnai'ar A.N.ts. straii 


00 00 00 00 1)0 


. 1-0 and -f- -I- represent “jioreaetion” ‘‘local reaction” and ‘‘local react iom 


■lalifeutit n”,res}.c' u\cly. 


14 .: 

is--. 


£ 


ii! 


ii 





Variant 

Variant 

Variant 
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SEX MATURITY IN DAIRY CATTLE AND THE PROBABLE 
CAUSES OF DELAYED PUBERTY 

By M. P. JoHABi and S. K. Talabatra, U. P. College of Veterinary, Matliiira 

E eceived for publication on October 27, 19661 
coepted for publication on June 11, 19671 

(With 4 Text Figures) 

TNFEBTILITY and delayed maturity in dairy animals are important factors 
-^tliat limit the development of dairy industry in this country. Infertility in 
animals, wliether temporary or permanent, is a great liability wbicli tells severely 
on the economic resources of our farmers. 

Of late, organised attempts have been made to study the various factors res- 
ponsible for delayed maturity in dairy herds. The different factors of the infertility 
problem are also being actively persued. Little is known about the age at first 
calving amongst the various breeds of cattle in India, as also the influence of sire or 
the effect of better feeding on tbe onset of early maturity. 

The introduction of the recent legislation has complicated the issue and made 
the disposal of these unprofitable animals further difficult. The problem has thus 
assumed a serious proportion not only with private individuals but even in State 
managed farms where cattle are normally kept in a better condition. 

It has, therefore, been considered, necessary to carry out some systematic work 
on the various aspects of infertility and late maturity in cattle. In this article 
an attempt has been made to give an account of these investigations in four parts 
as follows : 

(a) The determination of the age at first calving in various State managed 
farms 

(b) The influence of sire on the age at first calving 

(a) The percentage of abnormal animals in the age group in different herds 
(d) The effect of feeding on sex maturity in dairy animals 

(a) Age at first Gaining in different farms 

A survey of the State farms in Uttar Pradesh was carried out at 6 centres and 
in all, records of 434 heifers of Hariana breed were analysed. All the heifers were 
farm-bred and had their first calving at the farm. A general idea regarding the 
method of feeding and the environment in which they live in these farms during 
early life may be obtained from the following : 

Feeding : The animals at these farms are fed a prescribed ration. If the article 
mentioned in the ration schedule is not available, some alternative feed having 
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almost the same nutritive value ia included as an ^ ^ 
tile inffredipnts of the ra,tion may vary to some extent from centic to ceiitie, the 
effect of the whole ration on the basis of digestible nutrients is more or less he 
same in all the centres; 

Management i i i 

The environment in wliioh cattle generaUy live in tlu® fam« 
satisfactory and is more or less uniform, Ihere may, howevei, o , > . < ‘ 

in the management. The animals arc generally not tied and are fed in lots of l.r to 
30 in a common feeding trough where the feed for the lot is dr,strilmted m a long 
feeding channel. ; i t • 

The age at first calving in Hariana heifers is given in Table I. In calculating 
the age at first calving, only those heifers which calved between age of 3-5 years 
have been considered. Heifers ^vbich calved later were thought to be abnormal 
cases. The number of heifers considered at each fanii for calculating the avera,ge 
is shown in parenthesis. The average age at first calving at the different farms varied 
from 1262 days (approximately 42 months) at Babugarh to 1693 (approximately 
564 months) at Nilgaou. The minimuin age at which the heifer had calved was 8.K> 
days (approximately 30 months) and the maxiiuinn 2659 days (approximately 
years). 


Table I 



Gompamtim statement showing the age at first calving m the Banana breed at the cattle 
farms in Uttar Pradesh 


Age at firat calving in days 


Jlange 


Bemarks 


Name of the Farm 


Maximum 


Minimum 


1638 ±65 clays 


Average age at .1st calving in the Hariana breed 


51 mouths) 


1. Mechanised State Farm, Madhurikund 

1546(95) 

1013 

2659 


2. Mechanised State Farm, Bharari 

1683(135) 

1112 

2337 


3. Mechanised State Farm, Babugarh 

1262(61) 

895 

1817 


4. Mechanised State Farm, Hastinapur i 

1498(26) 

995 

1825 i 


5. Mechanised State Farm, Nilgaon 

1693(54) i 

Ills 

' 2262 


6. District Dairy Demonstration Farm, 
Mathura 

1544(63) 

898 

2264 



Among other Indian breeds of cattle, the age at first calving has been deter- 
mined as 1331*3i:16-9 days in Sindhi and 1447±60-2 days in Kangyani [Rajgopalan 
1952]. Sharma [1951] found the age at fiirst calving in Hariana as 1618 ±10-5 
days which ia not very much different from what we have seen in Uttar .Pradesh. 


Table II 



SEX MATUBITY DST DAIS'S’ CATTLE 


[Yol. XXYII, Part III, 


(b) Injluence of the sire on the age at first calving 

In tliis study, tlie data on the age at first calving was tabulated according to 
the sires of these heifers. Sires which had at least G daughters were considered. 
The study was limited to 10 bulls at 3 places viz. Madhurikund, Bharari, Nilgaon ; 
and the total number of animals under this study was 120 heifers. 

The average age at first calving with their standard error is given in Table II. 

The analysis of variance was made to find out the difference between bulls at 
Madhurikund. It was not significant. 

At Bharari Farm, the analysis of variance between bulls was significant at 5 
per cent level. The bull No. 270 appeared to be different from the bull No. 154 
in dropping heifers of varying age at first calving. The bull No. 270 dropped early 
oalvers, w'Mle bull No. 154 dropped late calvers. 

The difference between the bulls used at the Farms was not very conspicuous re- 
garding this character, as the breeding bulls were not selected wdth this character in 
view. All the bulls used were of average merit and, therefore, did not influence 
appreciably the age of the heifers at first calving. The problem could be approached 
from another angle. If tUe age of the mothers (dams) at first calving was known 
then the age of the heifers could be compared over the dams, as is done in, the case 
of progeny testing of bulls for milk yield. It appears that if bulls coming from early 
maturing families are selected, it would be possible to reduce the age at first calving. 

(c) Heifers which calve either late or early at different farms 

In every species there is a physiological age at which the reproductive organs 
become active, and simultaneously changes take place in the ovaries, uterus and 
mammary glands. The female becomes capable to carry the young. This is called 
the age of puberty or the age of maturity. Females, in which this occurs late, 
may be considered as pathological oases. In scientific terminology there are cases 
of infertility in young animals which cause heavy economic losses to the cattle 
breeders. 

Table III 


Incidence of infertility {late maturity) in heifers 


I 

ITame of the I’arm I 

Total Mo, 
of heifers 
considered 

No. of 
heifers 
calving 
before 

3 years 

No. of 
heifers 
calving 
after 

6 years 

Bemarks 

Mechanised State Earm, Madhuri- 1 

95 

2 ■ 

16 


kund 





Mechanised State Farm, Bharari 
Mechanised'State Farm, Bahugarh 

136 


12 


ei 

*6 ■ 



Mechanised State Farm, Hastina-i 

■■■■■■ 26 

■ ■ i ■ - , 

2 


Mechanised State Farm, Nilgaon 

64 . 


13 


District Dairy Demonstration 

63 

*6 

12 


Farm, Mathura 





Total 

434 

14 

54 
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The percentage of early and late cal vers works out to be 3-2 and 12-4 respec- 
tively. The early calvers indicate that we can possibly reduce the age at first 
calving in our farms. The late calvers are cases of infertility where either the 
maturity was too much delayed or the animals did not conceive. 

(d) The effect of feeding on sex maturity in dairy animal 

In these investigations an attempt was made to study the effect of feeding a 
cheaper, but otherwise adequate, roughage ration on the maturity in dairy anirnals 
as compared with a costlier ration consisting of wheat blmsa, comontrate mixture 
and a little green. 

Sixteen comparable female calves of about one-and-a half year old were select- 
ed and divided into two groups, eight in each. To start with," the roughage group 

was fed a ration consisting of 30 lb. green berseem and 5 lb. wheat hhisa {9*0 0*6 

5-3)*, while the concentrate group 5 lb. wheat bJmsa, 3-J lb. balanced concentrate 
mixture and 5 lb. of green berseem (8*5- 0*62— b-l). The rations in both the groups 
were adjusted from time to time according to the requirement of the animals. The 
maximum allowance given to the roughage group was 40 lb. green berseem and 6 lb. 
wheat hJiusa (11-4 — 0*8 — 6-8) and concentrate group 6 lb. wheat blmsa, 5 lb. con- 
centrate mixture and 5 lb. green berseem (lO-T— 0*85— 6*6). TOeh green berseem 
was not available, the ration was balanced by equivalent amount of berseem hay. 

During the first 3-4 months of the experiment, condition of the animals in both 
the groups was more or less similar. Thereafter, the concentrate group showed 
accelerated growth so much so that at the end of about 8 months, the animals in 
the roughage group looked very much dwarfed in comparison to the concentrate 
group. 

The total ingestion of phosphorus in the roughage group varied between 5-7 
gm. and calcium 50-65 gm., while in the concentrate group, phosphorus 10-15 gm. 
and calcium 14-16 gm. 

The content of copper in the whole blood of the two groups of animals, as measur- 
ed by Eeel’s photo-electric colorimeter, was normal, though the concentrate group 
invariably showed higher values than the roughage group. 

It is obvious from the data shown above that the all-roughage ration, though 
otherwise adequate in protein and energy, definitely suffers from a shortage of 
phosphorus. This low ingestion of phosphorus coupled with a wide ca/p ratio 
(10 : 1) is considered inadequate during the active period of growth. The re- 
productive failure brought about by a ration of this kind is discussed below. 

Reproductive data 

In the concentrate group the average age of the heifers when they showed 
their first oestrum was 2 years 9 months. Six heifers out of 7 (the best anbTm ljg 
died of snake bite) conceived early. 

* The figures in the brackets indicate the level of nutrition in lb. as dry matter, digestible crude 

protein and total digestible nutrients respectively. 
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SEX MATURITY IN DAIRY CATTLE 


1. Heifer on the left was fed on a ration of wheat hhusa (6 ll>.)j oonoentrate 
and a little green berseem (5 lb.)* Heifer on the right is of the same ago but 
of green berseein (30 lb.) and wheat bhusa (5 lb.) and no concentrates 


Fig. 2. Back view of the animals shown in Fig. 1 (compare the size) 
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Fig. 3. A group of heifers 


balanced diet of roughage and concentrates 


Fig. 4. Heifers of the same age and breed on * all roughage * otherwise adequate ration (compare the 
size of these animals with those shown in Fig. 3) 
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‘ lOUotaRe group ’ luost of the heifers did uot come to oestimu at all eTen 
ge of 6-6 years. Only 3 heifers out of 8 came to heat at the ago of 3 years 
,ecame pregnant ; the other 6 animals were exanuned per rectum and ,t was 
i til at tlie genital organs were under-developed. 

. With a Tiew to eliminate the genetical factors the heifers r®® 
ing to sires. It was found that the heifers from the same sire, showed then hist 
oestrum at a younger age in the concentrate group than those in the roitghagr group. 


Discussion 


Tlie longer tlie animal is unproductive, tlie greater is tlie liabibty of tbc farmer, 
and from tbis point of view early calvings are 

more calves than late calvers [ J ohansson 1950]. Hartmann [1953] found that tei .y 
and lifetime production were highest in cows which had their first Calvin^ at an 
early age and that it did not affect the body size or growth of the anmials. it is 
the lactation that taxes the heifer and not the f pregnancy. The wastage 

rate, calculated up to the 6tli lactation by the Milk Marketing 
not been affect(?d by the age at first calving. Gethin [1950] thinks tliat the infoi- 
mation about the influence of age at first calving on subsequent overall reproduc- 
tive efficiency is conflicting and on the whole insufficient. However lus observa- 
tions relate to calvings at the age of 27 months and earlier. Bow early can heifers 
be calved without any detriment to future life would depend on. the environment 
where they are kept and on the individual heifer. This question has been con- 
sidered on the basis of the experience gained during these investigations. .It appears 
that at the Barms all the Hariana heifers should show them first oestrum aiid con- 
ceive at the age between 2 years 6 months to 2 years 9 mouths. They would, toe- 
fore calve at^the age of 3|- years. All heifers which do not come to heat at this 
age should he regarded as cases of siih-fertility and attention should be paid to them 
to avoid economic loss at the farms. 

Summary 

In a fairly comprehensive survey of a large number of dairy farms in U. P., it 
has been observed that the age at first calving is 1538±65 days (appro.xmiately 61 
months) in Hariana cattle. The earliest age at which the heifer hnxl its fi.rst calving 
was 895 days {approximately 29|- months). Bnifers calving beyond tbe age ot o 
years have been considered as confirmed cases of sub-fertility. Tbe percentage of 
such sub-fertile cases to the total population was 12 A- ]ier cent. 

The breeding bulls used at the farms have not appreciably influenced this 
character. It is explained by assuming that as no selection for this trait was carried 
out, the sires studied were of average merit. The procedure to be adopted m 
selecting animals for this character, which can be done simultaneously with, the 
progeny testing of bulls for milk yield, lias been indicated. 

It has been observed that feeding of balanced ration in general, is favourable 
for early maturity. The animals which are fed with a balanced ration consisting 
of concentrates, a dry and a little of green roughage, mature much earlier than 
those kept in the same plane of nutrition on all roughage (green berseom and hliusa) 
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otherwise adequate ration. It appears that the deficiency of phosphorus in all 
roughage ration is the probable cause of delayed maturity in 'th(j roughage-fed group. 
In the usual village practice, concentrates are not incorporated in th*" dietary of 
cattle. This may be one of the causes of late cal ving seen in herds kept under 
rural conditions. 
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regarding the interval elapsing between parturition and tbe 

nrHfio Tr practical breeder but also for 

Thl i! breeding centres as it helps in efficient and profitable breeding of cattle. 

m view of the fact that generally a breeder is unaware of the 
average period when he can expect his cow to be in heat after calving. 

The present study was undertaken to investigate if the control over the factors 
like season, mi^ yield, age and lactation supposed to influence the period between 
parturition and first oestrus of cows could be of value in curtailing the interval 
which may prove of economic importance to a breeder. 

Review of Literature 

The study of the literature showed that limited work had been conducted on 
this aspect of oestrus m cattle. Guilbert and Mcdonald [1933] reported that 30 
T between 20 and 40 days ; 30 per cent between 

40 to 60 days and 40 per cent between 60 and 100 days after calving. 

Chapman and Casida [1935] held, that the average interval between parturition 
and first oestrus in Holstein cattle was 59 days with a standard deviation of 30 days, 
ihej concluded that on an average, the period from parturition to first subsequent 
heat was too long for early conception ; 50 per cent of these periods were iess than 
61 days in length, 40 per cent were between 61-120 days and the remaining 10 per 
cent were over 120 days in length. » r 


^ Herman and Edmondson [1960] in a study of 968 normal parturitions in 347 
dairy cows concluded that the average length of the interval from parturition to 
first oestrus was 57 days with a standard deviation of 28 days. 

They reported that there was no relationship between the season of the year, 
the average daily milk production for the entire lactation and the average daily 
milk production for the period extending from parturition to first subsequent oestrus. 
Th e age of the cow and the lactation number were found to be factors influencing the 
interval. ° 


Material and Methods 

The^data used in the study were taken from Hariana herd of cattle a ‘dual 
purpose breed (milk and draught), bred and raised at the Government Livestock 
Farm, Hissar from 1946 to 1953. In all 538 parturitions in 271 cows with normal 
gestation were studied. 
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Teaser bulls were kept in the herd to detect cows in heat. Doubtful cases, 
however, were confirmed by rectal palpation and wdth the aid of vaginal speculum. 
The days from calving to the occurrence of first oestrus were calculated for each 
parturition from the properly maintained ' records. The daily average milk yield 
was calculated from weekly records for the actual days the cow was in. milk. Calves 
w’ere allow^ed to suckle their dams except on the recording days, when they were 
used only to ‘let down ’ the milk. The age of the animal was worked out from the 
date of birth to date of her first oestrus after calving. The month during which 
the animal came in heat was considered for studying the seasonal influence. 

Results AND Discussion 

Average .interval frorn parturition to first oestrus : In the study of 538 normal 
parturitions extending over a period of about 8 years, it was found that the average 
interval from parturition to first oestrus was 228-0fl:fl’9 days. There was 7-5 per 
cent of cows (Table 1) that came in heat within 89 days after calving ; 22-7 per cent 
betw’-een 90 to 179 days ; 31-2 per cent between 180 to 269 days ; 28-6 per cent 
between 270 to 359 days and 10 per cent over 360 days. 

The interval was higher in this herd as compared to the results achieved by 
other workers. This may be due to the fact that in the herd the calves were allow^ed 
to suckle their dams during the lactation as already reported by clapp [1933] who 
found that the frequency of suckling or handling of teats in milking was the main 
cause for the increase in the length of the interval from parturition to firsb heat. 

Table I 

Average interval hetween parturition and first oestrus 


Interval days 


Below 29 
30—59 
60—89 
90—119 
120—149 
150—179 
180—209 
210—239 
240—269 
270-299 
300—329 
330—359 


15 

23 

27 

44 

51 

46 

62 

60 

55 

57 

42 

34 

20 


Percentage of parturition 


0>4 

2-8 

4-3 

6-0 

8-2 

9-5 

8-6 

11-5 

IM 

10-2 

10-6 

7-8 
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analysed to find out if tbe interval following parturition 
dmered from cow to cow. Five bundred observations of 165 cows having two or 
more lactations which were used for this purpose indicated that the difference was 
signincant (Table II). 


Table II 


The effect of the cow on the interval from parturition to first oestrus 


Source of variation 

D. F. 

Mean S. 

. F. 

Between cows 

164 

14896-9 

1-69** 

Within cows 

335 

8808-7 


ToTAn 

499 




**Significant at 1 per cent level. 


Seasonal influence : The influence of the month of the year on the period following 
parturition and the occurrence of the first oestrus (Table III) indicated that the 
average number of days was more for the months of January to April and less for 
the month of June. The distribution of the cases indicated that the number of 
cows coming in heat were more during the months of March, April and May and 
less during the period from July to October. 


The effect of the month of the year on the interval was significant as determined 
by analysis of variance (Table IV). Months when combined into different seasons 
of the year were found to have a significant effect on the interval from parturition 
to first oestrus (Table V). The results presented in bar notation are as follows : 


Season Sununer Autumii Winter Spring 


Average interval from parturition to 1st 219-8 222-9 234-4 255-7 

oestrus (days) 
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Table III 


The effect of month on the Imgth of time from ‘parturition to first ( cstrus 


vonijj;o mtorvtxl froi 
parturition to firrtt 
oestrus (days) 


Table IV 


The effect of month on the length of time from parturition to first oestrus 


’'‘*Signifloant at 1 per cent level. 


Source of variation 

■ ■ 

D. B. 

Moan S. 

' . E. 

Between months 

1 . ■ ■■ ' ■ ■ . . 

11 

20672-62 

0.41*^ 

Within months I 

526 

8r)32-80 

i' . 

Total 

637 




Months 1 

No. Observed 

Percentage of 
total 

Av 

1 

January 

49 

9-1 


February 

37 

6-9 


March 

65 

12-1 


April 

65 

12-1 


May 

66 

12-3 


June 

49 

•9-1 


July 

29 

5-4 


August 

29 

5-4 


September 

33 

6-1 


October 

27 

5-0 


•November I 

3.9 

7-2 


December 

■ ■ ■■ :. 60 

pKl 




September, 1957] 


M. L. -KOHm and K. R. StjRt 
Table V 


The effect of smson of oemrrenee of first oestrus on the hngth of titnefrom parturition 
top} St oestrus after ^artioning the various components of variation 


Source of variation 


Between Reasons 

Between months within seasons 

Within months w'ithin seasons 


Total 


D.P. 

. M. S. . 

F. f 

3 

39904-79 

4-68** 

8;, 

13323-06 

1-56 

526 

8532-89 


537 




**Signiflcant at 1 per cent level. 

The efCect of the season of caMng on the interval (Table VI) indicated that the 
average number of days was higher for the months of April and May and less for 
the month of September. The effect of different months of calvingr (Table VID 
and the seasons of the year (Table VIII) were found to have a significant effect on 
the interval from parturition to first oestrus. The results presented in bar notation 
are as follows : 


Season 


Winter 


Antumn Spring Summer 


Average length of period from partm’ition 207-4 207-5 '>5^-0 «» 

to first oestrus (days) ' “ 


Table VI 

The effect of^montli of calving on the interval from parturition to first oestrus 


Months 

No. 

observed 

Percentage 
of total 

January 

56 

10-4 

February 

56 

10-4 

March 

69 

12-8 

April 

62 

11-6 

May 

38 

7-1 

June 

47 

8-7 

July 

.48 

8-9 

August : 1 

39 

7-3 

September 

39 

7-3 

October 

25 

4-6 

ISTovember 

24 

4-5 

December 

35 

6-5 


Average interval from 
parturition to first 
oestrus (days) 


202-9±12-4 
247-1 ±13-4 
240-9±ll-8 
271-8±H.6 
263-1±14-1 

251- 9^-12-8 

252- 4il2-3 
217-6d-15-3 
197-0±13-9 
208-0dbl5-8 
201-5±15-6 
21S-5±14-7 
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Table VII 


The effect of month of calving mi the length of time, from farturition to first oestrus 


Source of variation 

B. E. 

Mean S. 

E., 

Between montlis 

11 

30206-52 

3-64’^* 

Within monthi3 

526 

8329-64 


Total 

537 




**Significant at 1 per cent level. 


Table VIII 

The effect of season of calving on the length of time from ‘parturition to first oestrus after 
partioning the various components of variation 


Source of variation 

B.E. 

Mean S. j 

' E. 

Between seasons 

3 

93780-61 1 

11-26** 

Between months within season 

8 

6489-98 

0-78 

Within months witiiin seasons 

526 

8329-54 


Total 

537 




^^Significant at 1 per cent level. 


The infimnee of milk yield 

The average daily milk prodaction for the entire lactation was studied (Table IX) 
to see if high milk production had any effect in delaying the first oestrus period 
following calving. No definite trend was observed in the average milk yields for 
different intervals from parturition to first oestrus. It seemed that the periods 
from 30 to 69 and 300 to 329 days showing higher level of production than the other 
periods was due to chance. There appeared no correlation between the average 
daily milk yield and the appearance of the first oestrus and as such did not support 
the common belief that the first oestrus occurs later in high yielding-cows than in 
the poor producers. These findings were similar to the results obtained by Hennan 
and Edmondson [1950]. 
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Table IX 

hifluence of average daily milk yield per lactation on the length of time from parturition 
to first oestrus 


Interval 

(days) 

No. of 
cases 

Percentage 
of total 
parturition 

Average daily milk 
yield (lb.) 

Below 3 

2 

0-4 

2-6±2-20 

30-59 

16 

2-8 

7-1±1-61 

60—89 

23 

4-3 

5-7±l-04 

90—119 

28 

5-2 

5-9±0-5] 

120—149 

44 

8-2 

6-3±0-70 

150— 179 

51 

9-5 

6-4±0-70 

180—209 

46 

8-5 

6-2±0-84 

210— 239 

63 

11-7 

6-4±1*02 

240—269 

59 

11-0 

3-94-0-82 

270—299 

55 

10-2 

5-6±l-02 

300—329 

i- . 56 . 

10-4 

■ 6-5±0*68 

330—359 

42 

7-8 

5*9i0-80 

360—389 

390 and above 

34 

20 

6-3 

3-7 

5-2±1.38 

5-0±0-77 


The influence of age : It was observed (Table X) that the interval for cow 
between 5-6 years of age was aroand 270 days, thereafter the interval dropped be- 
tween 6 to 12 years of age. Cows from 12 years of age and onwards had a higher 
interval. 

The interval of about 417 days between the ages of 4-5 years showed an exception 
to this trend. 
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Table X 

The influence of age on the interval from parturition toflrst oestrus 


Age 

{months) 

No. 

observed 

Percentage 
of total 

Average interval from 
parturitifin to first 
oestrus (da,ys) 

Below 47 

1 

0-2 

291-0 

48—59 

47 

8-7 

173-5 ±13-2 

60—71 

100 

18-6 

269-84; 9-0 

72—83 

118 

21-9 

245-5±*'8-3 

84—96 

84 

15-6 

' ■ 

204-6±; 9-8 

90—107 

62 

11-6 

232-0±ll-4 

108— 119 

48 

8-9 

238-1:113-0 

. 

120—131 

36 

6-7 

230-5-115-0 

132— 14S 

24 

4-5 

1 

, 237-2 :hlS-4 

144—165 

11 

2-1 1 

1 280-51 27*2 

150-167 

5 

0-9 

270-2130-0 

168 and above 

2 

0-4 

330-0155-0 

Total 

638 




One cow below 4 years and two above 14 years were excluded from the study of 
analysis of variance. The analysis of variance (Table XI) showed that the age had 
a significant influence on the interval from parturition to first oestrus in cattle. 


Table XI 


The effect of age on the length of time from parturition to first oestrus 


Source of variation 

D. F. 

Mean S. 

P. 

Between ages 


9 

4.6710-90 

5-75** 

Within ages 


625 

8127-44 


Totai. 


534 



**Significant at 1 per cent level. 

The influence of lactation number : The data (Table XII) showed that the first 
calved heifers had higher interval and afterwards with the increase in the number 
of lactations there was a definite trend towards a shorter interval up to the fifth 


September, 1957] 


M. L. KOHLI AND K. R. SURI 


J03 


lactation and then an increase was observed in the succeeding lactation. The 
sudden fall for the /th lactation and particularly for the 8th lactation and above 
was found to be ahected by a regular breeding cow which (;anie in lieafc after dl, 
lid, 204 and 139 days during her 7th, 8th, 9th and 10th lactations respectively. 


Table XII 

The tnjluencs of lactation number on the length of timefrmn patiuritk-n to first ; esir^ts 


Lactation No. 

No of 
cases 

Percentage 
o£ total 
cases 

Average interval frovn 
parturition to first 
oestru.s (days) 

Lst, ■: 

146 

27-r 

• 264-3 i 7-6 

2nd 

135 

•25-1 

23(i-7± 7-9 

3rd 

IU.3 

19-2 

223-3i 9-1 

4tli 

74 ;■ 

IS-S' 

218-6±I<>7 

r)th 

47 

8-7 

203 -Ti 13-4 

Oth 

17 

3-2 

231-9i22-4 

1 


hfn 


TtJi 

11 

2-0 

- 2{)4-8±27-8' 


f':' 

P 


8th and above 

,6 

i 

0-9 

19f)-0±30.-8 

Total j 

.538 




Aiia.ysis of variance (Table XI 11) showed that there was significant difference 
for the intervals between the various lactations. Analysis was limited to the 7th 
lactation as there were five cases of the lactation ; Ko. 8 and above and three out of 
these belonged to a single cow. 

The results obtained followed almost a similar pattern to that observed by 
Hermon and Edmondson [1950], These findings indicated that the number of the 
lactation in cattle was closely associated with her age and that both of these factors 
had a similar effect on the interval from parturition to first oestrus. 

It may Ije concluded that the reproductive efficiency of the cow is at the prime 
between the 3rd and 6th lactations and from 7 to 12 years of age. 

Table XIII 


The effort of lactation mimher on the interval from parturition to first oestrus 


Source of variation 

[ D.F. 

Mean S . 

j , : 

lictween lactations 

0 

35967-98 

4-23** 

VVitliin lactations 

526 

8502-26 

j ■ , 

Total | 

1- 

532 : ; 


**iSignitieant at 1 per cent level. 
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Summary 


A study of 538 partaritions in 271 Hariana cows of the experimental herd at 
the Oovernment Livestock Farm, Hissar showed that : 

The average length of interval from parturition to the hrst oestrus was Ibiiud 
to he 228*0d:3'9 days. 

T!ie months and season of the year seemed to affect the length of the post- 
partum interval to first oestrus. The season of calving also affected the interval. 

There appeared no relationship between the average daily milk yield and the 
interval hetweeii calving and first oestrus. 

The age of the cow and lactation number were observed to influence the interval 
from calving to first oestrus. 
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(With 1 Text Figure) 

I NFORMATION in regard to the life span and fertility of different breeds 
of cattles is of importance to a breeder in the selection of the breed. It 
assists him in estimating the breeding efficiency of the herd and facilitates in rais- 
ing a profitable herd by treating heifers that have not bred at the average age of 
first conception and by culling the stock which is below the standard or has passed 
the useful breeding age. 

The present study was undertaken in the Hariana cattle, a famous general 
utility breed of the country, capable of providiug first quality plough bullocks 
as well as fairly good milkers. 


Review op Litebatuee 

Smith and Robinson® reported that the average age of the dams of the three : 

beef breeds (Angus, Short-horn, and Hereford) was G-024;0'05 years at the time of 
calving. Laoy^ found that the average age of dams of registered Hereford calves 
was 6*48d:0‘06. Only 19‘7 per cent of the dams were less than 3 years of age at the *, 

time of first service while percentage of dams less than 3 years of age was observed 
to be higher in the dairy breeds (Holstein 33*5 per cent, J ersey 35-8 per cent, Guernsey 
37‘5 per cent and Brownswiss 34*6 per cent) than in Herefords. Plum and Lusld 
studied the data of Iowa Cow Testing Associations and found that the mean age at 
first calving varied from about 25*5 months for Jersey and Guernsey cows to almost 
35 months for Red Polled cows. AsdelP stated that the average life span of cattle 
(Bos taurus) from conception was 225 months. Sharma, Vali and SurF on 182 ■ 

cases found that the average age at first calving of the experimental Hariana herd ^ 

at Hissar was 1618*18il0*53 days. EinsiedB observed the average age of Pinzgan 
herd book cows was approximately 9 years and the average number of calves was 
5*92. Food and Agricultural Organisation publication’ revealed that the average 
age at first calving of the .milch breeds, Red Sindhi and Sahiwal, was 41 and 33 
months respectively while Tharparkar, Gir and Kangayan, the general utility 
breeds, had 47*2, 2-5, 51*0 and 39*0 months respectively. The average number of 
calvings during life time varied from 6 to 8 in the different breeds. The active 
breeding life of bulls for the milch breeds was about 7 years whereas for general 
utility breeds it was about 10 years. e 

105' ' 
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Material and Methods 

The data used in the study were taken from Hariana herd of cattle, bred and 
reared under semi-ranch conditions at Government Livestock Farm, Hissar, from 
1924 to 1938 for cows and from 1925 to 1942 for bulls. The study was based on 
1917 normal records of cows and 28 stud bulls maintained at the Farm. The data 
was purposely confined to this period with a view to study the span of life and repro- 
ductive period of the animals that were born during this period and died after having 
had their normal life. The study beyond 1938 could not be included as most of the 
animals born were yet alive. 

The main herd, to a larger extent, depended on natural grazing for a considerable 
part of the year. Stall feeding was only resorted to, when grazing became scanty 
and the stock began to show signs of losing condition. In the case of milch stock 
the grazing was supplemented by the concentrates according to the milk yields. 
The cattle, generally, for the most part of the year remained in the open, thorny 
enclosures except during severe winter nights. Young bulls were given a grain 
ration for a month or 6 weeks when they were ready for nose-ringing and again 
for a month or more at the age of 2|- years when they were ready to be issued in the 
state for breeding. Systematic prophylactic measures were adopted to check the 
incidence of contagious diseases like rinderpest, haemorrhagic septicaemia and 
black-quarter. 

The reproductive period of the cows was worked out from the first calving 
date to the end of the last lactation. The life span was calculated from birth to 
the date of death of the animal. Period of 16 days and above was taken as a complete 
month while calculating the age. 


Results and Discussions 

Age at first calving. The age distribution of Hariana cows freshening for the 
first time (Fig. 1) showed that it was extremely skew. The mode was at 60 
months and the mean was 58‘83d:0'20. 

The higher value of the mean was due to positive skewness of the distribution. 
The age, before which half of the heifers freshened, was near about 65 months. 
Only 22 per cent of the dams were less than 4 years of age at the time of first cahdng 
which was almost similar to the results obtained by Lacy® in Hereford cattle. The 
mean value differed from that of Sharma et al.^ as their study was confined to a 
limited number of cases extending over a shorter period. ’ 

Reproductive life. The average reproductive life of a cov» the herd was 
76-88±0-92 months. It was observed (Table I) that the maxiMBl percentage of 
cows remained fertile for 9 years, one month from the date of fiHKlving. 
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Table I 



Ueftoductive l^fe in the Harimia herd 


Period after iirst calving 
(niontha) 


No. of cases 


Percentago 
of cows 
roprodueiiig 
after first 
calving 


Up to 19 

265 

13-82 

95—109 

293 

20—34 

114 

3-95 

110—124 

270 

3a— 1-9 

182 

9-49 

125—139 

154 

50—04 

178 

9-28 

140—154 

48 

63—79 

161 

8-40 

133—169 

5 

80—94 

239 

12-47 

170 & above i 

1 ■ 

0 


I Pf'rccnt age 

Age after I i of cows 

first calving j No, of cases reproduciug 
(months) j i after iirst 

! ; calving 


15-39 

14-08 

8-03 

2-01 

0-2G 

0-32 


Oalmm iumq lifo Tke average jmml.ei of calves dropped during Me 

time of a iow in the herd (Table II) was 4-67±0-U. TM werage number oi calvings 
was observed to be less than that of Tharparkar (6-86±0-26), a smular general 

utility breed. . 

Table II 

Nu7nbeT of calvvngs in the Hcifiorid herd 


Number of calvings 

No, of cowa 

Percentage 
of cows 

No. of 
calvings 

■ No. of ' 
cows . 

Percentage 
of cows 

. . I ■ ■■■' ' 

170 

8-87 

7 

■ 252 

13-14 

2 .. . . 

■ 2n " 

11-01 

8 

137 

7-15 

3 

j ' 268 

13-98 

9 

36 

1-88 

4 . 

! - ..244 

12-73 

10 

8 ■ 

0-41 

5 

254 

13-25 

11 

5 

0-26 

6 

331 

17-26 

12 

1 

0-05 


Life S'pan of cattle. The average age at death of the cow and hull Hariana 

herd was found to be 136-3±0-95 and 98-l±4-6 months respectively. The maximum 
age recorded for the cow was 18 years 9 months and 7 days whereasrthe bull lived 
for 15 years 9 months and 21 days. It may. however, be stated that the results 
obtained foi the hulls were based on a smaller number of cases and hence no reliable 
comparison could be made for the age at death of the cow and the bull. 

Sex ratio It was observed from the study of 1917 cows that there were 4,498 
male and 4,469 female calves. The overall sex ratio (number of male for every 100 
females) was calculated to be 1004 per cent. 


Table III 

Causes of mortality in different ages of Harimin cattle 
(Age in years) 




Til® iiicddence of twiiming was found to be 0*09 per cent which is in agreement 
with the findings of Bhattacharya ef. ah who studied 1,892 calvings of the Hariana 
held as reported in the publication of Food and Agricultural Organisation , 

Causes of mortality. The diseases responsible for the death of the cattle coul d 
only be ascertained for 1327 cases. It was seen (Table 111) that the siii^e disease 
responsible for the heaviest toll of life was tuberculosis. The mortality from this 
disease was fairly high from 6 years onward and was highest in the older stock. 
It may probaldy be due to the fact that no systematic testing of the herd against this 
disease was adopted before the year 1940 with the result that the diseased ammals 
were allowed to live with the healthy stock which resulted in the spread of the 
infection. The lowering of vitality of the ammals with the advancement in age 
might be a reason for a higher mortality amongst older stock. Traumatic percicarditis 
was another cause of high mortality. It affected largely the cattle of ages 7 to 10 
years. Although no definite reason could be given for the high mortality of the 
cows for these ages it was obvious that careless feeding of the stock with the 
stacked hay containing pieces of loose wire, nails, etc, resulted in the death of the 
animals. Similar high mortality for these ages was also observed for other non- 
contagious diseases. The mortality from the contagious diseases was minimum 
due to the timely adopted prophylactic measures. 

Summary 

A study of the ages of 1917 Hariana cows and 28 Hariana stud bulls, extending 
over a period of 15 years and 18 years respectively, showed that : 

1. The mean age at which the cow first freshened w^as found to be 58*83i0-20 
months. 

2- The average reproductive life of a cow was 76-88i;0*92 months. 

3. The average number of calvings during the life time of a cow was 4‘67A:0'11. 

4 . The average life of the cow was 1 3(5 *30± 0-95 months and that of the bull 

was 98'ld:;4*6, The maximum age recorded for the cow and the breeding 
bull was 18 years 9 months 7 days and 15 years 9 months 21 days res- 
pectively. 

: 5, The highest mortality in the herd was due to tuberculosis and most of tlie 

cattle between the ages 7 to 10 years died of other non-contagious diseases. 
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A HIGH PROTEIN VERSUS A NORMAL PROTEIN RATI ON 
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TN most of the important egg producing countries, protein feeds are costlier ^ I 

-®- than cereal grains. Much work has, therefore, been done in this direction with a | 

view to developing economical rations for poultry which may have less amount | 

of costly protein feed. However, same price relationship does not exist in many i 

areas of India. In some areas the cost of protein concentrates such as groundnut I 

cake is less than the cost of cereal grains. I 

Jull [1938], Heuser [1946], Winter and Funk [1947], Bird [1948], and Romanoff I 

and Romanoff [1949] have reported that when feeding an all mash ration to laying I 

hens, it should contain approximately 16 per cent protein as the optimum amount. 

Vernon et al. [1942] found from an economic standpoint the all mash ration 
for laying hens should contain not more than 16 per cent protein although an 18 to 
20 per cent protein ration produced a few more eggs. This work was carried out in - | 

an area where protein feeds are more costly than cereal grains, 

Ewing [1961] reported that increasing the percentage of protein in the diet of 
laying hens within limits of 11‘2 per cent and 23*6 per cent, increased egg production, | 

egg weight and body weight. He also stated that when from 62 to 94 per cent of | 

an all animal protein supplement was replaced with peanut meal (groundnut cake) I 

there was no reduction in egg production, hatchability or livability. 

The economic relationship between groundnut cake and cereal grains favours . j 

the use of a higher percentage of groundnut cake and less grain in poultry rations. I 

It was considered desirable to determine the effects upon egg production and feed | 

consumption of a ration containing 30 per cent total protein with groundnut cake | 

making up 54 per cent of the total ration, as compared with a normal ration. ! 

Experimental 

Fifty-eight White Leghorn pullets about five months of age, hatched at the 
same time and raised on the Agricultural Institute farm, were randomly divided 
into two groups. The groups were assigned by chance to one of the two adjacent 

1. Professor, IMversity of lUinois, College of Agriculture, assigned to the Allahabad Agricultural 
Institute for research m AiURial Nutrition. 

2. Member of Staff, Department of Animal Husbandry, Allahabad Agricultural Institute, Allahabad, 

U.P. , . , , . 

Ill ■ 

18 AR/67 . , ■ : ■ I.' 



Kesults AND Discussions 

The total numlDers of eggs produced daily by each gi'oiip from tbe date of first 
egg until completion of tKe project are shown in Table II. The group of pullets 
on the normal protein ration produced the first egg on October 13 and the group 
■ - ' ■* the firet egg on October 20. During the 

v.n the normal protein ration produced at least one egg 
on the high protein ration produced at least one egg during 


The total numbers of eggs produced^ daily b^^each group^ 
r until completion of the project ^ m.T, . 


on the high protein ration produced the first egg 
month of October ten hens on 
while only eight hens 
the month. 


1 12 ration fob Boa PBOiitioTioN [Vol. xxvn, Part III, 

pens of equal sise and type in which no nom?Sn*'’TTai>lo^Ih 

were assignwl by chance to the high protein or normal ratiK . i 

groups were fed aiZHwifww. j -i 

A small amount of grtens was given „,„a month 

Weights of individual birds were recorded at tlie D0..,m „ 

thereafter until the end of the experiment. 

The total amount of feed consumed by each group was recor ec i y. 


Table I 

Composition of rations used 


Ingredients 

No. I (High protoin) 

No. IC (Normal pro 

Ground yello'w maize 

10 per cent 

38 per cent 

Wheat bran 

16 per cent j 

15 por cent 

Groundnut cake (decorticated) 

54 per cent i 

2(> por cent 

Gram i 

1 10 per cent 

j 10 per cent 

Eshmeal 

5 per cent 

i 6 per cent 

Oyster shell 

3 per cent 

3 per cent 

Mineral mixture’' 

3 per cent 

3 por cent 

Total protein (N X 6-26) 

30’31 per cent 

21*73 por cent 

Average cost per 100 pounds 

Hs. 8/11/0 

Hs. 9/15/6 


* CoEtaining 50 per cent, salt, 60 per cent sterilized bone meal plus 0-05 per cent poi assium 

iodide. 

Daily production of eggs was recorded for each group. The experimental period 
was from September 10, 1966 to April 10, 1956. 

At Allahabad this is the cooler period of the year. 
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Table II 

Total eggs froduced daily hy two groups of WMte Leghorn hens from October 13, 
1955 to April 9, 1956 


(vStarted with 29 birds in each group and ended with 26 birds in each group) 



Date 

Protein 

Date 

Protein j 

1 

Date 

Protein j 

Date 

Protein 

Nor- 

mal 

High 

Nor- 

mal 

High 

Nor- 

mal 

High i 

'Nor- 

mal 

High 

■Oct. 

13 

2 

0 

NOV 

15 

9 

9 

Deo, 

18 

4 

14 

Jan 

20 

9 

17 

14 

1 

0 


16 

11 

10 


19 

5 

9 


21 

9 

13 


15 

0 

0 


17 

9 

12 


20 

6 

9 

.. 

22 

16 

16 


16 

1 

0 


18 

8 

8 


21 

5 

12 


23 

14 

16 


17 

0 

0 


19 

6 

12 


22 

* 

4 


24 

11 

16 


18 

2 

0 


20 

7 

10 


23 


8 


26 

14 

15 


IS 

3 

0 


21 

9 

12, 


24 

0 

7 


26 

9 

14 


20 

2 

1 


22 

7 

13 


25 

1 

10 


27 

9 

IS 


21 

3 

0 


23 

11 

10 


26 

0 

11 


28 

12 

20 


22 

4 

1 


24 

9 

12 


27 

2 

7 


29 

12 

13 


23 

3 

1 


25 

7 

13 


28 

0 

12 


30 

13 

17 


24 

2 

2 


26 

12 

10 


29 

1 

13 


31 

8 

14 


25 

5 

8 


27 

7 

12 


30 

0 

10 

Feb 

1 

16 

14 


26 

4 

3 


28 

4 

11 


31 

2 

11 


2 

11 

19 


27 

5 

4 


29 

10 

12 

Jan 

1 

4 

16 


3 

13 

14 


28 

4 

3 


30 

9 

11 


2 

6 

12 


4 

15 

16 


2S 

4 

3 

Dec 

1 

6 

12 


3 

0 

11 


6 

12 

18 


30 

6 

7 


2 

0 

8 


4 

9 

17 


6 

10 

15 


81 

7 

2' 


3 

10 

15 


5 

13 

15 


7 

13 

21 

Nov. 

1 

5 

4 


4 

10 

11 


O' 

8 

10 


8 

13 

9 


2 

0 

7 


5 

11 

13 


7 

11 

14 


9 

9 

20 


3 . i 

7 

7 


6 

12 

15 


S 

13 

17 


10 

11 

16 


4 j 

8 

7 


7 

12 

11 


9 

6 

18 


11 

13 

17 


5 i 

10 

6 


8 

7 

12 


10 

13 

13 


12 

17 

17 


6 

7 

9 


9 

11 

17 


11 

S 

17 


18 

12 

17 



7 

10 


10 

4 

11 


12 

11 

10 


14 

10 

17 


8 

11 

8 


11 

7 

13 


13 

6 

8 


15 

16 

20 


9 

5 

10 


12 

2 

10 


14 

8 

11 


16 

16 

17 


10 

9 

10 


13 

4 

8 


15 

6 

10 


17 

9 

23 


11 

7 

12 


14 

2 

8 


16 

11 

10 


18 

12 

15 


12 

8 

7 


16 

5 

11 


17 

8 

15 


19 

15 

19 


13 

9 

13 


16 

S 

9 


18 

6 

10 


20 

16 

14 


14 

11 

11 


17 

4 

6 


19 

13 

12 



21 

13 

20 
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Table IWco«f(?-) 



Protein j 

Date 

Xor- 

at-nl 

High 

Feb. 23 

15 

17 J 

as 

14 

16 

,,. 24 

15 

15 

.. 25 

11 

15 

: ... 26 ■ 

19 

19 

: 27 1 

14 

1 

.. 2S 

17: 

17 

.. 20 

14 

12 

liar, 1 

18 

22 

2 

16 

17 

.. 3 

18 

16 

■ ... ' 4- 

14 

16 , 

■... -5 

17 

21 

. .. 6 

9 

13 . 


Protein | 
Nor- j High 1 


11 


13 


P roloin 
’or- [High 


16 


The average daily production oi me uena uu - 

egga and of those on the normal protein ration 9-1 eggs daily for the 180 days fmm 
the time, the first egg was gathered to the completion of the experiment. The 
difference is highly significant statistically. 

Amhjsis of variance of daUy egg production of two groups of White Leghorn hem 

Sotirce of Variation clF Sum of Squares Mean Square 


Treatment 

Days 

Error 


1 

179 

179 


880-5 

7 , 424-1 

1 , 450-0 


880 - 5 ** 

41-5 

8-1 


=HigHy Significant. 
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The iUDount of feed consumed per dozen eggs produced during the seven months 
period of the experiment was 8-59 pounds on the high protein ration and 11*] 3 pounds 
on the normal protein ration. With the high protein ration costing Rs, 8/11/6 per 
hundred pounds and the normal protein ration costing Rs. 9/15/6 per hundred pounds 
lsA.it 5 11 


Because of a mild infestation with intestinal roundworms the hens in both groups 
were treated with carbon tetrachloride on -December *20, 1955. 

There was no significant difference in body weight at each of the monthly weigh" 
ings between th.c two groups of hens (Table' IID. 

Table III 

Average hodg weight of White Leghorn hens at monthly intervals from Se/pte'inber 
10, 1955 to April 10, 1956 

Weight on indicated dates (lb.) 


Batiozi 

Sept. 10 

Oct. 10 

Nov. 10 

Deo. 10 

Jan. 10 i Fob. 10 

■ ■ ! 

Mob. 1-0 

Apr, 10 

lligh protein 

242 

2-78 1 

345 

3-63 

3-70 ! 3-93 

3-94 

3-80 

Xurmal protein 

1 245 j 

2-8S : 

1 3*33 ■ 

3-50' i 

i 1 

; 3-82 1 3*98 ! 

L.__, ,1 _ _J 

3*&8 ; 

3-53 


There was no significant difference in the amount of feed consumed by the two 
groups of hens (Table IV). 


Table IV 

Total amount of feed consumed monthly from September 10, 1955 to April 10, 1956 
by two groups of White Leghorn hens 


September lU to October 10 
October 10 to November 10 
November lO to Dccembor 10 
December 10 io January 10 
January 10 to February 10 
February 10 (o March 10 
March 10 to April 10 


Bation 


High protom 
(lb.) 

Nornuil portein 
(lb.) 

100-5 

180-0 

207-0 

180-0 

245-0 

20(}-() 

225-0 

248-0 

200-0 

258-0 

230-0 

228-0 

219-0 

233-0 



tlie total feed cost per dozen eggs produced was twelve annas for the liigh, protein 
and Rs, 1/1/9 per dozen for tlie normal protein rations, respectively. 

The mortality rate was the same in each group. Tliree hens died from each 
group. Two of the deaths, one in each group, were accidontally caused during tlio 
treatment with oarhon tetrachloride. 

Summary 

One grou]J of twenty-nine White Leghorn pullets was fed on the commonly 
recommended all- masih ration containing approximately 21 per cent protein while 
a similar group of twe?ity-nine was fed on an all-raash ration containing apj)roxi- 
niately BO 2 }er cent protein for a period of seven mouths. 

There was a highly significant clilferenec- in daily egg production iii favour of the 
high protein ration. 

The difference in the a, mount of feed consumed by the two groups was not statisti- 
cally significant. 

The hens on the normal protein ration consumed 11 -I pounds feed per dozen 
eggs produced and the hens on the liigh proteni ration consumed 8-G pounds feed 
per dozen eggs produced during the seven montiis of tLe experiment. The cost of 
feed per dozen eggs produced by the group on tlie normal protein ration was Rs. 1 /1/9 
while the group on the high protein lution produced eggs at a feed cost of twelve 
annas per dozen. 

There was no difference in mortality in tlie two groups. 

On the basis of this one trial it appears that under Allahalmd couditions, laying 
hens will do as well and possibly somewhat hotter on a ration containing more 
groundnut cake and less maize than on a similarly com])ounded ration containing 
less groundnut cake and more maize. Tlie dilTei-ence in cost of the two rations at 
Allahabad favours the use of the high protein ration for laying hens. 
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THE LIFE HISTORY AND BIOLOGY OF THE REDUVID— 
ACANTHASPIS SIVA— A PREDATOR OF THE INDIAN 
HONEY BEE— AP/S /ATB/CA F. 


By ]M. S. SuBBTAH and V. Mahadkvan, Agricultural college and Researcli 
Institute, Coimbatore 

[ Received for publicat ion o a May 4, 1956 I 
Accepted for publication on April 1, 1957 J 
(Witb 2 Text figures) 

R EDUVID bugs are predatory in tbeir habits. Eleven species have been recorded 
in South India. Of these Acanthaspis siiui D. (Fig. 2) was noted as a predator 
of the Indian honey bee — Apis indica 'F. Botn tire adults and nymphs are found 
freely lurking around the hives, in crevices or in cracks, in tree trunks near tlie 
locations of the nests of the Indian bee. In one instance two adults were found 
inside the cavity of a tree on which a wild colony of bees was hived at a neighbouring 
village of Coimbatore. The adults and grown up nymphs pierce the workers with 
tlie long snout and suck up the liquid portion. An adult bug under captivity was 
found to feed on two workers a day. Though this bug is not so serious an enemy 
of honey bees as the wax moths and predatory wasps, it is also capable of causing 
great havoc inoertain seasons. The study of this bug was, therefore, taken up under 
the aegis of Bee keeping Scheme sanctioned by the Indian Council of Agricultural 
Eesearch. Following is the gist of ohservations made during the course of the three 
years.'_^ 

Review of previous worJi 

This was recorded as an enemy of hive bees for the first time by Mahadevan 
[1951]. The systematic position of the insects is given by Distant [1 903]. 

Seasonal occurrence . 

A record of the systematic collection of adults and nymphs at Coimbatore during 
the different months of the year was maintained to get on idea of the seasonal dis- 
tribution, the number of brood in nature, and the optimum period of occurrence of 
the insect. Table I shows that a larger number of adults was collected during the 
months of September, October and November and this indicates tJiat rainy and wet 
weather are favourable for the activity of adult bugs. 

Life history 

The egg. Fig. 1(1 ). The female lays small, spheiicah brownish or white eggs singly 
in crevices on the hive stands or over moist or decaying leaf moulds accumulated in 
the vicinity. The eggs are about 0*75 mm. in diameter and finely sculptured. 
An adult female is capable of laying 252 eggs in the course of 169 days, the maxi- 
raum laying per day being 18. 


18 AB/57 


117 


12 



September, 1957 ] m. s. auBBiAii and V. mahadevan 119 

E<fgs laid and bejit in tubes under ]a]>oratory conditions did not liatcli* 
Wanutli and treatment with diluted liydrocliloric acid failed to batcli tliem. i\!ois- 
ture is found to be ess<‘ntial for rlie luitcliing of these eggs as adults and nymphs were 
found in lai'gf.u' ]uinil)ers during tlic net seasons of October— -llecembcr. Hence to 
simulate ilu' tiatiiml environment as in the wet seasons, batches of {;ggs laid W(ue 
kept over moist Idolting jiaper or wet sand in ])etri dishes. The blotting paper and 
sand were ke})t moist by continuous wetting as often a.s required. A few were kept 
inside the tubes without m.oisture. In the first case, the eggs hatched out, while 
those ke])t in tubes without moisture did not hatch out at all ; they got shrunk cven- 
tnally without hatching, 

Eg(j periud, Tlie, egg period under laboratory conditions varied from 17—28 
days, the shortest being in April, the longest in Deeemher. The egg periods mUed 
during the different months are given in Table 11, Even under continuous moist 
conditions variations in egg period were observ’^ecl in the same batch of eggs. In 
some instamus, tlio eggs, kept in tubes ■witliout moistening for over a month began 
batching, due to subseqiient moistening. 

The percentage of nynqshs to eggs varied wddely. .During the moist season even 
a cent per cent hatching was noted but it should be stated that in the majority of 
observations, a few eggs laid by the same female on tlie same day under similar con- 
ditions did not hatch at all. The percentage of nymphs to eggs in the different months 
is noted in Table III. 


The nywrph. The newly hatched nymphs are pale red and about 2 mm. long with 
dork eyes and the tip of the abdomen slightly pinkish. The emergence of the nymphs 
is indicated by the opening of the operculum wliioh is pushed off by the nymph at 
the time of hatching. Very often the empty egg shell is carried by the nymph on its 
back. In the coarse of about six hours, the head, thorax and the leg joints darken 
a little. Ereslily Latched nymphs feed on young caterpillars of Corcyra eephaUmiica 
i n the laboratory . A s tiiey grow older they take to workers and drones freely. 

Development of the nymph. Fig. 1 (2). There are five instars in the course of 
the development and emergence as adult. At every successive instar, the eyes, 
antennea, etc. get well set and the wdng pads and appendages increase in size. The 
casting of the moults takes place by the splitting of the sldn from the head region 
and proceeds backwards. Immediately after moulting, the nymphs remain 
stationary without feeding. The moulted skins together with the remains of the 
prey are accumulated and carried on the back of the nymphs probably as &■ protective 
measure. In tlieir natural habitats, the nymphs are not easily distinguishable be- 
cause of their protective colouration and their apparently close resemblance to spiders 
especiall}' wnen they are still. Wliile moving, they have got the habit of making 
jerky movements. The total nymphal period varied from 107 — 186 days, the details 
are given in Table IV. 
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Table IV 

Ayiiqjhal period ohacwed during dijjtrtni jjarts of the year 


i: JJale (if hatdhhijjr 

llaie (>f eniorf'fiiitc 

NyinpJial pt'ri(jcl in day;- 


11-0-1954 

180 

■ . ■ 24-2-1954 : 

29-7-1954 

155 

11-4-1954 

10-8-1954 

121 

JI-4-J954 

30-8-1954 

141 

11-4-1954 

30-8-1954 

141 

■ ■ ' 17-4-1954 . ... 

1-9-1954 

137 

18-4-1954 

3-9-1954 

138 

20-5-1954 

20-9-1954 

123 

■ " . 20-5-1954 ■ ■ 

20-9-1951 

123 

20-5-1954 . 

10-9-1954 

^ 107 . 

w 20-5-1954 

f - . - - _.„J 

22-9-1954 j 

199 
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ThemlnU. Tlic Ceiiiile is distiiiRuislied by its broad boat 
,vitb an obtnse ti, divrded by a longitndmal sbt covered over .d • « . 
atron. spiny bairs. In tbe case of tie male the abdonreu >s > 

slender,' pointed and naked 

lives longer than the female, tbeir maximmn longevity under laboratai) ■ 

])eln^ 202 and 115 days rospcctlvely. ^ 

The fact that the eggs regnire wet weatner for their katolung am t.iat 
the duration of the nymphal period is prolonged coupled with the 
of large number of young nymphs and adults during Octobei-Novombc 
in nature, indicates that tbere is only one brood in a year uiuloi na.m.i 
conditions. 


The slam of tJir huj as a hce event if 

The first and second state nyiuplisriiquire a wiirher bee a. day for their .uainteiniiiee 
and the later stage nymphs and the adults consume two workers a day on an “yrng''. 
At this rato a single bug can account for aliniit (imi workers in the course of its It e. 
This only indicates the enormous jiusbibilities of havoc the, bug is ea]ia -i e o c onig. 

But it may be also noted tnat the extent of damage is eonsiderably reduced 
because of theiiigli mortality of tne nymplieal stages especially dming the first instai 
stage and only about 7 per cent of the nymiihs Hatched reach the adult stage. Be. 
aides, as the eggs hatch out only during moist conditions and as there are only very 
few wet days, in a year, a major proportion of the eggs laid by a female perish without 
hatching. Thus during nomial years, the, depletion of the hive population duo to 
this predator is not imicli. 

Control 

The predator can however, Imhcpt under chcch by frccpient el. iuiing of tbe base- 
boards. Hive stands and the surroundings of tlie apiary ii ay ahu 1-e kei-t eltan and 
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ABSTRACTS 

with special reference to 

161/82 “• ,0 Tlera.. 65, 

clescrilred the successful use in Sudan of a dried contagious 
Ont/e wF “rfwitung 1 per cent agar as an adjuvant, 

niei liof^ nf experiraentol observations lie is of tlie opinion that tlie Australian 

rtfW ir" ^ relatively virulent culture into tlte tip of tlie tail produces 

vof'pi'iioa A trinity response tlian Bennet’s metbod of using attenuated culture 
emnnfri^ ' o disadvantages of culture vaccine in tropical 

rf'tmPiri ^ IS a continuous fall in the number of viable organisms 

oro^n^ ''' f."" Joivering of its immunogenic property. Besides, tlie virulence of the 
Tn'^fvrl'. '! attenuated as the number of subcultures progresses, 

mi i- ^ oyircome such drawbacks the author reports the results of trials carried 

fwTi v<^f-Oines prepared from dried young cultures and puts forth direct evidence 
■nrrt-.-, ^ stored for two months without affecting its immunizing 

E./ ® indirect evidence to show that such a vaccine would retain 

properties for at least four and a half years. The reconstituted 
Aaccine cannot survive very long and has to be used within two hours. 

orgauisms fail to establish themselves when in- 
to nC- ^ ^™^^riity have been confirmed. In order 

b^P Jif he incorporated 1 per cent agar as an adjuvant . Eighteen 

bnl^ inoculated with 0-2 ml suspension of dried organisms in 1 suitable flTiid to 
Tw countered with virulent culture 

nP rf ‘ ^ ‘^^i&cient number of controls. Excepting two vaccinated animals 
bid f controls succumbed. Duration of immunity on, the 

basis of a single trial was found to be as long as three years. Detailed, description 

ifvi and preparation of the vaccine has been 

given (E. N. S.) 

Ii^omzation of chickens against New Castle disease and infections bronchitis by the 

spray method. J. F. Crawlay— Proc. Tenth World PouUry Oonference {1954) 

immunization of chickens against infectious bron- 
chitis and JNewcastle disease has been reviewed. 

The curre^ly used vaccine against Kew Castle disease (N. D.) and infectious 
bronchitis (I. B ) is a combined one, incorporating a high egg-passaged strain of I. B. 
(E. 1) and the Blacksburg strain of K. D. (B. 1) of low virulence but high titre. The 
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vficoiiie is nduiiriistorod hy spraying a fog over tlie head of baby chicks, confined in 
chick boxes, any time (luring the first five days of age if the clucks possess parental 
inuuunitv. or between the second and fifteenth week if chichs are from n,oii-inmiu.mz(KL 
paivnts. " Tlie success of this metliod is due to the use of a sprayer winch delivers 
uniform, ilroplets of optimum size, i.e. 3 — 10 microns in diameter ; and the selcihion 
of strains for their strength and length of immunity induced. Tlie anti i>od.y levels 
in day-old vaccinated diicks reach their heights in 3 and 6 weeks for IS. I), and .L B. 
respectively and la.st u ]3 to 3 months or more, when a boosting dose of the same vaccine 
induces life-long immunity without causing reactions. About 1 per cent mortality 
may be encountered when the vaccination is carri(3d out on a mass scale. Over 
10 iiiillion chicks have been vaccinated so far in Canada wfith satisfactory results. 
The immunity produced in adults is superior to tliat by the ocular method, and of a 
comparable level to that stimulated by the wing-web type of vaccine, (fe. B. V. R.) 


Tlie effect of frequency of ejaculation on the semen production, seminal characteris- 
tics and libido of bulls during the first post-puberal year. Bakee, F. N., \ ademahk 
N.L. and Salisbuey, G. W. (1955)—/. Dantf 8cL Vol. 38 Ko. 9—1000—1006 

T he present paper records the results of experiments designed to del, ermine 
the age at which bulls become sexually mature and the, effect of frequency of 
ejaculation on semen production, seminal characteristics and libido of early post- 
puberal bulls and the effect on later semen production of the bulls. 

Xine Holstein bull calves were divided at random into a. groups of three each 
to be assigned to collection frequencies of one, two and three times pm- week. All 
particulars regarding their sexual behaviour up to the time of their response in 
artificial vagina and thereafter semen characteristics of 50 samples from each collec- 
tion frequency group were recorded. 

The sexual interest w^as first expressed at an av'erage ago of 29-4: ±2-14: weeks. 
The bull calves showed ability to ejaculate at the mean age of 38-9 ±1-30 weeks. 
There was no significant effect of frequency of ejaculation oii semen volume, per 
cent motile sperm, sperm concentration, total sperm per ejaculation, per cent atypical 
sperm and total motile sperm per ejaculation in all frequency groups, while signi- 
ficant differences were found as the bulls aged during a 1-year period after puberty. 
The libido, however, reduced significantly in the three-times-per-week group as 
measured by the proportion of failures to mount and ejaculate. (S. G. S.) 

Acquired resistance to Dictyocaulus viviparus, the Limgworm of cattle. R. 
Rubin and J.T. LvoKEJi-~Carnell Vet. 46 {!), SS-d^ 

paper deals with investigations into the phenomenon of acquired resistance 
JL of cattle to, the lungworm, Dijctyocaulus viviparus. The authors conducted a 
■series of experiments with the following objectives : (i) to clarify the factors respon- 
sible for retardation or arrest of the development of this parasite in naturallyinfccted 
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cattle reported by previous workers, and (ii) to explore the possibility of developing 
an adequate and diirahle acquired resistance to reinfection which might lead to feasible 
procedures of immunization against the lung\TOrra. disease, for which there is no 
satisfactory drug treatment. 

The authors have reported that recovery from an initial liingworui infection 
conJierred a strong resistance to reinfection on nine out of elcA'en calves or vearlings. 
These animals were initially infected with 5,000 to 43,000 infective larvae and were 
subiected to reinfection after they had eliminated their initial infection. No clini- 
cal elfects occurred in five animals challenged with single dose of 52,000 to 58,000 
infective larvae which proved fatal to previously unexposed animals. But severe 
clinical effects oceurred in most of the others whose resistance was challenged with 
over 200,000 infective larvae, and one animal failed to survive such a challenge infec- 
tion. Animals whos(i resistance was repeatedly challenged became liighly immune. 
Administration of as many as 750,000 infective larvae to such animals did not result 
in. the development of a ])atent infection and had little or no clinical effects. The 
resistance lasted for at least seven months after recovery from an initial infection. 
In case of an animal subjected to repeated re-exposures, the resistance lasted for at 
least eleven months. 

■As .regards factors responsible for this resistance, the authors have been unable 
to demonstrate directly whether or to what extent resistance prevents ingested 
larvae from penetrating the gut wall and reaching tjie circulation or destroys the 
larvae while in the lymphatic or circulatorv system. They have opined that probably 
the percentage of the larvae administered that reaches the lungs is considerably 
less in resistant than in susceptible animals. They found that some of the larvae 
administered reached the lungs of resistant animals, but nearly all the young 
lungworms usually -were eliminated in an immature state within three weeks. 
(H. C. M.) 
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These two quarterly journals, prepared by the Common- 
wealth Bureau of Pastures and Field Crops, Hurley, England, 
are composed of abstracts from the world’s current scientific 
literature. HERBAGE ABSTRACTS deals with grass-lands, 
fodder crops and their management and FIELD CROP 
ABSTRACTS with annual field crops, including rice: Both 
Journals include a review article with each number as well as 
abstracts dealing with crop husbandry, varieties, crop botany, 
control of diseases, pests and weeds and a section devoted to 
book reviews and notices. 


For those engaged in agricultural research or in the giving of 
agricultural advice or information, the reading of these two 
journals offers a ready means of keeping abreast of current develop- 
ments without recourse to the labour of scrutinizing the mass of 
agricultural publications now appearing in many languages. The 
annual subject and author indexes, dating from 1930 and 1948, 
respectively, form a valuable source conference to past work. 


The price of each Journal (with index) 50 s per annum, 
post free. Orders should be sent to Commonwealth Agricultural 
Bureaux, Central Sales Branch, Farnham Royal, Bucks, England, 




STUDIES ON FOOT-AND-MOUTH DISEASE ¥ACCINATION 

IN INDIA 

n-~A CONCENTRATED CRYSTAL VIOLET VACCINE 


By M. E-. Dhanda, V. E. Gopalakrishfan and H. S. Dhillof, Indian Veterinary 
Eesearoli Institute, Mnkteswar-Kiimaon, U.P, 


[ Eeceived for publication on July 22, 1955 
Accepted for publication on July 3, 1957 


I N- an earlier paper [Dhanda ei a?., 1953] experimental trials on foot-and-mouth 
disease vaccination with crystal violet vaccine containing 2*5 per cent virus 
have been described. The dose of this vaccine was 30 to 60 cc. given subcutaneously. 
It was rather anunwieldy dose and difficult to administer in large numbers of animals, 
hence it was thought necessary to carry out further experimental work to modify 
the vaccine so as to facilitate its use in large-scale vaccination in the field. 
Attempts were, therefore, made to prepare a vaccine with a higher percentage of 
virus content and reduce the volume of vaccine per dose. Since the minimum dose 
of crystal violet vaccine is 30 co., the modified concentrated vaccine has six times 
the virus content (15 per cent), while the dosage of the vaccine is reduced to 
one-sixth, i.e. 5 co. for subcutaneous injection. 


Material and Method 


Preparation of the vaccine 

The tongue epithelium with the vesicular fluid collected from hill bulls inoculated 
artificially in the tongue with the virus is well triturated and suspended in phosphate 
buffer pH 7*6 and filtered through Seitz filter. The filtrate is mixed with blood 
collected from virus donors at the height of thermal reaction. Suffi.cient quantity 
of buffer is added to bring the concentration of epithelium to 15 per cent; The 
addition of blood is so regulated that the liquid content of the vaccine consists of 
half blood and half buffer solution. Crystal violet is then added to give a final 
concentration of 0*03 per cent of the dye. The vaccine is incubated for 7 days at 
37°d. It is tested in cattle before use. 

The percentage of virus in the vaccine is based on the quantity of the tongue 
epithelium that goes into the vaccine. This tissue is very rich in virus. By in- 
corporating blood collected from the vinis donors into the vaccine, a certain amount, 
of virus containedl in the blood is also added to the vaccine by way of reinforcement. 
It is known that though its concentration may be variable, virus is present in the 
blood at the height of thermal reaction. Besides, addition of blood maintains the 
homogenity of the vaccine; 
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Studies on eoot-and-mouth disease 


[VoL XX-VII, Part IV 


ExiferimcMal vaccination 

Small-scale laboratory experimeuts comiucted 

of virus content to test tlie value of the vacome, monovalent typo () . 1 ho dosage 
fm ri»nvs of vaeoine was 6 oc. subcutaneoicly. Of the various oxpornncuts 
Ciirried out in this connection, two are dealt mth in detail i ^''® ^ 

the v«ccine oontaineci 16 per cent virus and the second with 10 per cent virus. 

These" vaccines were tested in batches of hill bulls and careM observatio x were 

made on the reaction following vaccination. This consisted o. a slight local 
swelling lasting for 3 to 4 days, a general nse ui the body temperature of ‘ IxoJt a 
decree above the normal for a couple of days. Animals contimicd to feed normally 
durinv the period. The nature of reaction m the vaccinated animals was 
praotieallv the same as seen with the usual dilate vaccine m spite of an increase in 
the concentration of the virus. Details of the experimental work were recorded m 

the annual report of the scheme [Gopalakrishnan, X9ol]. 

Immunity test 

ImmuTiity test of the two batches of animals was carried out by the administra- 
tion of live virulent virus type V’ given intralingually in 4 tracks. The details of 
the tests are given in Table L In the hatch of 8 animals vaccinated with the con- 
centrated crystal violet vaccine containing 15 per cent virus only, 6 were available 
for the immunity test, the other two died earlier of other causes. All the 
six an'mals were found innn.une when challenged with virus type 0 , 23 days alter 
vaccination. Pive control animals receiving the virus alone, reacted severely while 
one did not react, probably due to previous natural infection and consequent 
immunity. In the other batch of 10 animals vaccinated with the concentrated crystal 
violet vaccine containing 10 per cent virus content and challenged 27 days later, a 
breakdown of immunity wa^ observed in 4 animals. It was thus concluded that the 
vaccine containing 10 per cent virus was not very satisfactory. It was, therefore, 
decided to use a vaccine containing not less than 16 per cent virus for farther experi- 
mental trials. 

Field trial of the vaccine 

Since the laboratory tests with the vaccine contaimng 15 per cent virus were 
satisfactory, both as regard? the post-vaccination reaction mild and transient and 
ke type of ’immunity which appeared to be adequate, arrangements were made to 
undertake large scale held trial in an organised farm where facilities were available, 
for periodical observations and recording. The trial was carried out at the Govern- 
ment of India, Cattle-cwm-Dairy Farm, Karnal. As a practical test under natural 
field conditions, half of the young stock of age-group between 9 months and 3 years, 
were taken up for vaccination and about an equal number of the same age-group was 
kept as unvaccinated healthy controls with the view that if there was a natural 
- outbreak of foot-and-mouth disease it would be easy to assess the value of the vaccine. 

A total of 236 animals of the representative breeds on the Farm were vaccinated on 
February 11, 1953. Bivalent vaccine, type ‘O’ and ‘A’ was given to 189 animals and 47 
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Concentration of epithelial tissm {foot-and-tnouth-disease virus) in crystal violet 
vaccine for establishment of immunity at aflat dose of 5 cc. of the vaccine 


Concentration 

used 


Reaction 
to test 
inoculation 


Unvaccinated 
controls to 
Series No. I 


Unvacoinated 
controls to 
Series No. II 


i Bied of otlK!!' causes not 
connected with foot- 
and-niouth disease be- 
fore test inocxilation 
j Imniune 

do. 

■ do. 
do. 
do. 

Died of other caxises not 
connected with foot- 
and-mouth disease 
before test inoculation 
Immune 
: Susceptible 

do. 
do. 
do. 
do. 

Probably immune as a 
result of previous natu- 
ral infection 

Susceptible 

Immune 

Susceptible 

Immune 

do. 

Susceptible 

do. 

Immune 

do. 

do. 

Susceptible 

do. 

do. 

do. 

i do. 

1 ; do. 


1 The vaccines were monovalent products of foot-arid-mouth disease virus Tpe ‘O’: ^ 

inociifations were with the homologous type of virus administered mtralmgually m 4 tracks, in addition 

to aphthisation and contact infection. 

2. Animals in Series I were tested after an interval of 23 days and those in Series II after an interval 
■of 27 days following vaccination. 

3. Vaccines for the two series were made at different times and tested separately with controls for 

.each series. v , ■ 
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received polyvalent vaccine prepared from all the three standard strains of the foot- 
and-mouth-disease virus. The animals were kept under observation for one week 
following vaccination and the nature of reaction was studied. The reaction W'as 
practically of the type as was noted in th.e hill bulls in the laboratory tests. About 
a dozen animals showed local swelling that persisted for more than a week. All 
the animals were feeding normally and well during the period of observation. 

Natural outbreak 

A natural outbreak of foot-and-mouth disease occurred among the young stock 
on the Farm at the end of March, 1953. As the disease showed a tendency to spread 
among the young animals and calves, the Farm authorities aphthised all’ the young 
stock to lessen the duration of the outbreak. During the investigation in the latter 
half of April, 1953, it was observed that the infection was prevalent among the young 
stock only. The disease had not spread to adults, particularly the cows as they 
were housed in sheds away from the young stock. 

This outbreak afforded an opportunity to assess the value of the vaccination 
which had been carried out on February 11, 1953. During the course of the outbreak 
on the Farm, daily observations and careful examination of all the animals was made. 
It was noticed that of the vaccinated group comprising 236 animals only two calves 
contracted a mild form of the disease while as many as 210 out of the 400 unvaccinated 
animals suffered from the disease.; UnfortimateJy, the type of vims responsible 
for this outbreak could not be determined, as intimation of the occurrence of the 
disease was received late and the material collected for the isolation of the virus 
proved non-viable. However, the efficiency of the vaccine in preventing the disease 
is proved beyond doubt on account of the occurrence of this natural outbreak of the 
disease only about 2| months after vaccination. 

The second experimental trial of the concentrated crystal violet vaccine, biva- 
lent type ‘O’ and ‘A’ was made at the Tisco Farm, Jamshedpur, and animals ranging 
between the age-group of 9 months to 3 years were taken up for vaccination. Half 
the total number of the young stock' was vaccinated and the other half was kept as 
healthy controls so that in the event of a natural outbreak of foot-and-mouth disease 
it would be easy to assess the value of the vaccine. A total number of 117 animals 
of the representative breeds of cattle— Sindhi, Hariana, Jersey and Murrah buffaloes— 
on the Farm were vaccinated with 5 co. each subcutaneously on February 18, 1964. 
The post-vaccination reaction in the animals was satisfactory. . ’ 

The ffrst immunity test to find out the degree and duration of immunity was 
carried out on January 3, 1955 and the second one on September 12, 1956. 
The results, of these tests are presented in Table 11. 

It will be observed that in both these tests, vaccinated animals under test did 
not show any reaction. In the first immunity test 3 out of the 4 controls reacted 
typically showing primary lesions in the mouth and a rise of about 2°F in body 
temperature. In the second immunity test the reaction to the challenge observed 
in all the four controls was also typical 

The results of these tests indicate that there was evidence of adequate immunity 
for a period of 17 months and 26 days or say nearly 18 months following vaccination. 
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TiBLE II 

Duration of immunity following vaccination imth co-ncentrated crystal violet vaccin 
bivalent type ‘0’ and ‘A’ 


Immunity 
test No. 

Animal 

Number 

Type of 
virus used 
for test 

Beaction 
to test 
inoculation 

Eemarks 

I 

Cow calf 

443 

‘O’ 


Immune 


do. 

516 

do. 

_ 

do. 


Bulf calf 

392 

do. 

- 

do. 


do. 

362 

do. 


do. 


Cow calf 

537 

‘A’ 


do. 


do. 

664 

do. 


do. 


Bull calf 

374 

do. 

- 

do. 


do. 

309 

do. 

- 

do. 

Unvaccinafcod 

Cow calf 

542 

‘O’ 



Did not I’eact to 

Controls 





test inoculation 


Buff calf 

322 

do. 

+ 

Susceptible 


Cow calf 

664 

‘A’ 

+ I 

do. 


Buff calf 

304 

do. 

+ 

do. 

11 

Cow calf 

554 

‘O’ 


Immune 


do. 

392 

do. 

_ 

do. 


Buff calf 

310 

do. 

- 

do. 


do. 

319 

do. 

- 

do. 


Cow calf 

669 

‘A’ 


do. 


Buff calf 

322 

do. 

- 

do. 


do. 

7 

do. 


do. 

Unvaccinated 

Cow calf 

677 

‘O’ 

+ 

Susceptible 

Conti ols 







Buff calf 

360 

do. 

+ 

do. 


Cow calf 

681 

‘A* 

4" 

do. 


Buff calf 

341 

do. 

+ 

do. 


1. The concentration of virus of eaci type was 16 per cent in the vaccine. 

2. The test inoculation were made with 1 : 100 suspension of fresh guinea-pig pad virus, adminis- 
tered intradermolingually in 6 tracks, 4 parallel and one across. 

3. The first immunity test was carried out on January 3, 1966 at an interval of 10 months and 
10 days following vaccination and the second immunity test was carried out on August 12, 1965 
at an interval of 17 months and 26 days after vaccination. 
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SUMJC&EY 

The article deals with the experimental work carried out with the object of modi- 
fying the crystal \’iolet vaccine for use in large-scale vaccination in the field. Crystal 
violet vaccine (2*5 per cent virus content) is used in the dosage of 30 to 50 cc. which 
is Ihiiud to be a rather unwieldy dose and difficult to administer in large number of 
animals. 


The method of preparation of the concentrated crystal violet vaccine is similar 



to that for the preparation of crystal violet vaccine described in an earlier paper, 
excepting that the concentration of the virus is mcreased to 16 per cent. 

Experimental trials were undertaken with the concentrated crystal violet vaccine 
with 15 and 10 per cent virus content in a dose of 5 cc. administered subcutaneously. 

Indications of adequate immunity were obtained from the test carried out on 
batches of vaccinated animals at the Institute by administration of live virulent 
virus. 

A large-scale field trial was undertaken with the vaccine at the Kaxnal Farm 
where 236 young stcxik between the ages of 9 months and 3 years were vaccinated 
and an adequate number of animals of the same age-group were left as unvaccinated 
controls. Assessment of the value of the vaccine was facilitated in the course of a 
natural outbreak of the disease which occurred on the Farm about 2-|- months later. 
It was observed that of the 236 animals of the vaccinated group only 2 animals 
contracted a mild form of the disease while 210 out of the 400 unvaccinated animals 
suffered from the disease. 

The second large-scale field trial was undertaken at the Tisco Farm, Jamshedpur 
and the results, of the immunity tests indicate that the vaccinated animals had 
adequate immunity when exposed to artificial infection with live virulent virus after 
a period of 17 mouths and 26 days following vaccination. 
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F ertility of tke mares bred during and after foal lieat Kas been studied by 
various workers, but very limited information is available about the breeding 
of donkeys. Tbe present study was undertaken to investigate the reproductive 
efficiency in donkey mares bred during different periods of the year at various inter- 
vals of post-partum oestrus. 

Review of Literature 

■Williams [1926] recorded tlie results of 120 nintb-day breedings in a famous 
tliorougb-bred stud of bigli repute for fertility. Thirty per cent conceived at the mntb- 
day breeding ; 40*8 per cent at later matings after having failed at first service and 
29’2 per cent failed to settle. Those which conceived on ninth day shoved 11 
per cent of aborts and non- viable foals while the pregnancies from later breedings 
were followed by 4-1 per cent aborts and non-viables. Caslicks [1937] reported that 
of 533 mares bred on the ninth or tenth day, 36-6 per cent conceived ; while oi ^kose 
which failed when bred at fi,Tst post-partum oestrus, 56-6 per cent conceived at 
second mating. Jennings [1941] stated the rate of conception of one service from 
ninth day breeding to be 43-7 per cent as compared with 67-3 per cent :^r ..hose 
fi.rst bred at later dates. An abortion ratio of 12*8 per cent was detected which v as 
four times as great .as that followed from first breeding at later dates. The rate or 
death or diseased foals at birth was 7-3 per cent followfing ninth dy breeding winch 
was six times as great as that from later breedings. _ The rate of ke^ivy or retained 
placenta occurred in 29*1 per cent of mares bred on ninth day and only ^1*5 
in those bred at later periods. Stevenson [1945] noted no significant difference in 
the percentage of conception or in percentage of healthy foals born to a group ol 
mares bred within 8 to 14 day s after parturition and a similar group bred during non- 
foal heats. Wasenar [1948] concluded that the conception rate is highest in mares 
when service takes place in later spring (May to June) and that fertility is induced 
in the first heat after foaling. Nishikawa and Yamasaki [1949] considered that the 
breeding season in she-ass to be from April to September; December and Jami- 
arv to be months of sexual rest, while the intervening months represent phases ot 
transition into and from the breeding season. Korobkov [1952] observed the foaling 
period in mares from March to July ; and that the majority foaled from March to 
Mav Mares foaling from March to May required 2-2 to 2-4 services per conception 
and ’6-4 for those in July. Jordao [1961] found the average conception rate in 
she-asses to be 57*1 per cent. 
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Material 

The data of 128 dorLl^:ey mares used in the study were collected from the donkey 
])reediug stud at the Governnieat Livestock Farm, Hissar, t'or a period of about 38 
years (December, 1910 to May, 1954). This stud was maintained at the Farm with 
the ol'jject of supplying doidvey stallions to different parts of the Punjab Stal’o to 
promote mule lireeding. In all, G94 pregnancies as conffriiied by subsequent normal 
foalings, were studied. 

The animals were let out for grazing in the morning and returned to stables in the 
evening. In the days of scarcity, the grazing was supplemented by 40 lb, of green 
fodder and 2 lb. of concentrates per animal. Animals for heat were checked 
regularly, both morning and evening before they had moved out for grazing and after 
they had returned to the stables. Cases that were detected on heat v ere given 
natural service. 

Close in-breeding was avoided with the frequent introduction of fresh blood by the 
purchase and exchange of new doiikey stallions from other studs in the State and by 
the imported American Jacks. 

Eesults 

The study -was based on 694 actual foalings recorded during a period of about 38 
years. For the post-partum foalings it was observed that 2-2 services were required 
for a donkey mare to conceive. 

The percentage of mares that conceived on the first, second, third and fourth 
service was 46-9, 26-6, 11*4 and 6*9 respectively (Table I). The reiiiaiuing 7 per cent 
of the pregnancies took 5 or more services wdth nearly 3 per cent of these requiring 
7 or more services. The results showed a decrease iu the efficiency of each subse- 
quent service as the highly fertile donkey mares seemed to have got pregnant with 
the first or second matings. The breeding efficiency for each of the first five services 
was 46*9 per cent conception in first servdee, 60*0 iu second, 43*0 in third, 45*3 in 
fourth and 31*2 for the fifth time. 

Table I 


Per cent of total number of clonJcey mares conceiving at each consecutive seniiee 
after the first foaling 


.Sen’ice sequence 

1 

2 

3 

4 

5 

6 


8 

9 

10 

and 

above 

TSumber jnated 

CU 

310 

135 

64 

32 

16 

9 

5 

3 

4 

JTumbor of conception 

288 

155 

58 

29 

10 

,■ 4 

2 

1 

■ 1 i 

1 

Per cent conception 

46-9 

50-0 

43-0 

45-3 

31-2 

25-0 

22-2 

20-0 

33-3 

25-0 

Percentage of mares 
receiving ‘n’ aert'icea 
for conception 

46-9 

20-6 

11-4 

09 

2-6 

1-4 

1-0 

0-7 

0-9 

j . 0-4 

■ ■ : "n"'. 

1 

2 

3 

4 

5 

0 

'1 

8' 

9 

10 
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The percentage of mares tha,t conceived on the first, second, tliird and fourth, 
service for the first foaling was 55’2, 21-4, 10*3, 8-9 respectively (Table II). 

The average number of services required per conception for the first foaling was 
1*9 with the average fertility as 52*2 per cent. The average number of services and 
the fertility per cent for the post-partum foaling was 2*2 and 46*1 respectively. The 
difference between the services required and the fertility rate for the first foaling 
period and for the later foalers was not significant. 

Table II 

.Per cent of total number of donkey mares conceiving at each consecutive service 
for the first foaling 


Service sequence 

1 

1 ^ 

i 

3 

I . 

5 

0 

7 

8 

9 

Number mated 

145 

65 

34 

1 

! 19 

6 

4 

3 ! 

1 

i 1 

Number of conception 

80 

31 

15 

! 

13 

2 

1 

2 


1 

Per cent conception 

55-2 

47-7 

44'1 

63>4 

33-3 

250 

66-G 


lOO'O 

Percentage of mares 
receiving ‘n’ services 
for conception 

55*2 

21-4 

10-3 

8-9 

1-4 

0-7 

1-4 


0-7 

i 

1 

2 

1 

4 1 

5 

6 

7 

1 

8 

i 

9 


The length of the post-partum breeding interval and its effects on the reproductive 
efficiency indicated (Table III) that, on an average, maximum number of donkey 
mares came in heat within 40 days of foaling and thereafter the number decreased 
with the increase in the post-partum interval. The shortest inter-foaling period of 
494 'Ofi: 11*6 days fell between the post-partum breeding interval of 40-79 days. The 
number of services per conception, although lower than 1*9 in a few post-partum 
breeding intervals did not compare favourably with 1*9 services of 40-79 days interval 
as tlie inter-foaling period corresponding to these services was significantly high. 

Further analysis of the data indicated that there were 198 cases which were mated 
within 10 days after foaling. Out of these 48*4 per cent were served below 11 days, 
32*4 per cent between 11 to 13 days and 19*2 per cent between 14 to 16 days after 
foaling and the ]ier cent of fertility was observed to be 27*1, 31*2 and 34*2 respectively. 
The rate of conception of first service during foal heat period of 10 days’ breeding 
was 27*1 per cent as compared with 50*1 per cent for those bred during 
non-foal heat. The difference of fertihty rate between the two was significant. 
The inter-foaling period for the additional post-partum days corresponding to each 
group is given in Table III. 
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Table III 

LcnglJi of the post-pivHwn breeding interval and its effect on the reproductive effciencg 
in donhev mares 


breedini 


interval 


320—309 


660 and above 


Tot^l 


It was observed (Table IV) that tbe foaling percentage tbroiigbout tlie year did 
not vary from month to niontli. 


No. of 
first 
services 

No. of 
conceptions 

No. of 
total 
services 

Services 

per 

conception 

Inter- foalinfr 
period 

396 

649 

270 

2-4 

511-9±12-4 

131 

219 

115 

1-9 

494-6±ll-6 

62 

132 

53 

2-5 

620-4±13-4 

36 

63 

33 

1-9 

528-6±12-2 

23 

44 

23 

1-9 

559-4i;15-3 

16 

31 

15 

2-1 

636-l±41-8 

7 

7 

4 

1-8 

641-5±16-5- 

,7 , 

. 7 

4 

1-8 

648-8±34-8 

■■ ■ 5 ; 

6 

■ . ■ .-3 

1-7 

714-0±6'S 

10 

12 

9 

1-3 

710-0±I9-1 

1 

2 

1 

2-0 

789'0± .. 

. 4' ^ 

6 

4 

1-2 

860’6±16'7' 

3 

3 

3 

I'O 

885*7±13’{> 

' . ' . 2 .. 

2 

1 ■ 

2-0 

2993-0± . . 

11 

11 

11 

1-0 

1325-4± 104*3 

014 

1192 

549 
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Table IV 

Effect of the month of the year on fertility in the donkey mares 


Month 

No. of cases 
served 

No. of foalings | 

Fertility 

percentage 

January 

75 

37 

49*3 

February 

117 

53 

45-3 

March 

i 88 

39 

44*3 

April 

123 

54 

43'9 

May 

129 

58 

46-0 

June 

128 

63 

49*2 

July 

120 

51 

42*5 

August 

98 

42 

42*9 

September 

91 

43 1 

47-2 

October 

76 

39 

51-3 

November 

60 

29 

48-3 

December 

87 

41 

47*1 


The maximum post-partnm iuterval for the fertile service, was 173‘17±21-53 
clays at fourth, foaling and minimum of 129'04d: 36*20 days at the seventh foaling 
(Table V). The intervals for the ninth foaling and above were not taken into con- 
sideration as the number of cases were few. The average period for fertile service 
was 162 49±6*67days. 

Table V 

Number of services and the fost-partum interval for different foalings in the 
donkey mares 


Sequence of foaling 

No. of 
conception 

Service per 
conception 

•Per cent services 
resulting in con- 
ception 

Average post-partui 
interval for fertile 
services (days) 

1 

122 

1-8 

55-2-f 0-03 

173-91±l2-82 

2 

116 

1-9 

66-0±0-03 

168-79± 14-65 

3 

90 

2-1 

48-7±0-04 

160-51 ±17-25 

4 . 

97 

1-9 

6l-7±0-04 

I73-17±21-63 

6 

59 

1*7 

60*8±0-06 

14 1-97± 16-87 

6 

38 

i-8 

56-9±0-06 

182-82±18 89 

7 

26 

1-6 

62-5±0-09 

129-04±36-20 

8 

12 

1-7 

67-1 ±0-11 

1.37-83±46-65 

9 

9 

2-2 

^ 45-0±0-ll 

2!4-22±66-66 

10 

2 

4-0 

1 25-0±0-18 

295-00±7-00 
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Discussion 

Tlie results of tins study indicated tiat the average fertility rate ot 47’2 per cent 
differ from the results reported by Jordao [1951] who obtained the average concep- 
tion rate of 57-1 per cent in his study of 43 she-asses during the year 1939 to 1949. 
The average number of services required per conception was 2-1 which was lower 
when compared to the findings of Korolikov [1952] who got 2*2 to 2*4 and 6*4 ser- 
vices per conception for the majority of mares that foaled from March to May arid 
for July respectively. The percentage of conception of donltey mares bred during 
foal-heat was lower than those bred during non-foal heats which is in agreement with 
the observations of Williams [1926], Caslicks [1937] and Jennings [1941]. This low 
fertility rate may possibly be due to the incomplete involution of the uterus during 
the foal heat period. No period for sexual rest was observed as reported by Nishi- 
kawa [1949]. 

Summary 

A study of 694 foalings of 128 donkey mares during the period from 1916 to 1954 
showed that : 

The services required per conception and the fertility rate for the first foaling did 
not differ significantly from the post-parbum foalings. 

A mean of 2'1 services was required per conception and the average fertility rate 
of the stud was 47*2 per cent. 

The conception rate of foal heat was poorer than those bred at later dates. 
Fertility rate was highest for the period between 40-79 days after foaling. 

The foaling percentage did not vary from month to month. 

The average post-partum period for fertile service was 162*49fi:; 6*67 days. 
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COMPARATIVE EFFECT OF A NORMAL AND HIGH- 
PROTEIN RATION WITH AND WITHOUT “AUROFAC”! 
UPON GROWTH RATE OF CHICKS 

By Alex Eeeb® and John, G. Velh Department of Animal Husbandry, Allaiabad- 
Agricultural Institute, Allahabad, U. P 

[ Received for publication on June 11, 1957 "I 
Accepted for publication on August 3, 1957 J 

I T is rather generally agreed that the addition of aureomycin and vitamin 
to normal rations or rations Avith less than the normal amount of protein will 
increase the growth rate of chicks to eight weeks of age. Berg et at [1950], Scott and 
Glista [1950], Biely and March [1951], Stockstadt and Jukes [1961], Heuser and 
Norris [1952] andMacklin etal. [1962] reported that aureomycin exerted aidefinito 
stimulating effect upon growth w^hen fed to chicks with rations containing normal 
or below normal amounts of protein. These results W’^ere observed outside India. 
Bose et at [1965] feeding vitamin Bjg and bacitracin to chicks on a norm^ ration 
common in India, obtained increased growth to eight weeks of age. Eeed and Vein 
[1966] feeding aureomycin and vitamin Bjg with a ration containing 22 per cent 
total protein obtained a significant increase in growth rate of chicks to six weeks of 
age. Most of the w'ork reported on the use of antibiotics and vitamin Bjg was,- 
done with rations containing normal or below normal amounts of protein with the 
main objective to save costly protein supplement. 

Witb. tbe relative prices of maiye and groundnut cake in many areas of India, 
favouring the increased use of groundnut cake for cheaper rations, evidence was 
needed as to tbe effects upon the growth rate of chicks of a high-protein ration con- 
taining a high proportion of groundnut cake. Ewing [1961] in reviewing numerous 
experiments on the deternanation of the optimum protein level for chicks, con- 
cluded that about 21 per cent is the best during tbe first twelve weeks but that there 
was evidence to indicate that higher levels of protein were not injurious and might be 
beneficial. Also in reportirg work of Milne [1932] it was stated that he obtained 
excellent growth with chicks fed diets containing 22*5 and 30*5 per cent protein 
during the first six weeks. Biely et at [1962] and Scott et at [1952] reported that 
aureomycin did not lower the dietary level of protein required by cbicks but im- 
proved growth more at protein levels below tbe normal requirement. 

i Commercial product containing 1*8 grams aureomycin and 1-8 milligrams vitamin Bja Per 
pound. 

a Professor, University of Illinois, College of Agriculture assigned to tbe AUababad Agriculture 
Jmtitute for Research in animal nutrition. 

a Member of staff Department of Animal Husbandry, Agricultural Institute,. 
Allahabad, U. P. , ... , ■■ , ,, 
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With the preseat ecoaoinio relationship between maize and groundnut cake 
favouring the use of ration’ containing higher proportions of groundnut cake than 
are normally used it was considered desirable to investigate the effects of such a 
ration upon chicks when fed with and without “ Aurofac”. 

Experimental Procedure 

One-liimdred-eightv Rhode Island Red day-old chicks, obtained from the 
Government Poultry Farm, Ganjeria, Lucknow, were randomly divided into 20 
groups of nine ch cks each. The groups were randomly assigned to wire cages. 
Brooding heat was provided by sixty watt electric light lamps suspended in each cage. 
The groups were rotated in a systematic order from one cage to another each week 
in order lo eliminate possible position advantage. Feed and water were supplied 
ad libitum. Feed remaiiiing each day Avas weighed back and not offered again. 
Records of weekly weight, mortality and feed consumption Avere kept. Weight of 
individual chicks was recorded at the beginning and close of the project. 

Ten groups of chicks chosen randomly Avere given diet No. 1 and the other 
ten groups were given diet No. 2 as shown in Table I. Five groups on diet No. 1 
and five groups on diet No. 2 chosen randomly, received the basal diets pins 9 grams 
aureomycin and 9 milligrams Autamin ration (Aurofac at rate of 

5 pounds per ton). 


Table I 

Composition of basal diets : Trial No, 1 


Ingredients 

1 Diet 

No. 1 

No. 2, 

Orouncl vellow maize 

44 per cent 

20 per cent 

Wheat bran 

10 per cent 

1 0 per cent 

Groundnut cake 

36 per cent 

60 per cent 

Fishmeal 

5 per cent 

6 per cent 

Sterilised bonemeal 

2 per cent 

2 per cent 

Lucerne leaf meal 

1 1 per cent 

1 per cent 

Limestone 

1 per cent i 

1 per cent 

Salt 

0-5 per cent 

I 0-.5 per cent 

F^hark-liver oil 

0’5 per cent 

0*6 per cent 

Manganese sulfate 

i 5 oz. per ton 

6 oz. per ton 

Dried skim milk ^ 

4 lb. per hundred 

4 lb. per hundred 

Total protein (l*r.x6’26l * 

22*37 per cent 

80*56 per cent 

Average cost per 100 pounds 

R8.13/2/6 

Es.12/1/0 


liVom the fourth, to seventh week, dried skim milk was added to all diets at the rate of 4 pounds 
per 100 pounds of ration. 

* Determination made by Chemistry Department, Allahabad Agricultural Institute. 
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Jiarly in the iliird week a lew clucks began to sbow symptoms of curled toe 
4 ? ^ affected were in tke groups receiving '‘'higii-protem ’’ 

wi . nro, ac. Witliin two days some cliicks in groups on rations without Aurorae 
S lowed siinilar s}T.n.ptoms. .Clie most rapid growing chicks were the first to show 
signs ot dohoieimy. Jie-examination of our basic ration showed a possible deficiency 
of riboflavnn. To correct the defi.ciency, dried skim milk was added to all diets at 
the rate of four pounds per hundred pounds of led. TOhm a few days most of the 
affected chicks made a complete recovery. A small number did not recover com- 
pieteiy although they showed considerable improvement. These were apparently 
too seriously affected before the skim millc was added to the ration. This trial was 
conducted from January 24 to March 13, 1956. 

test the effetJiveness of a high-protein ration similar to the one used in trial 
^ 0 . 1, modified to correct apparent deficiencies, a second trial was conducted, 
biiice the more serious difficulties in Trial No.l were in the groups receiving high* 
protein with Aurofac, only two rations were used in THal Ko. 2 both of which con- 
tained Aurofao. 


Trial No. 2. 

Eighty-day old White Leghorn chicks from one hatching at the Agricultural 
Institute were randomly divided into eight groups of ten chicks each. These groups 
were randomly assigned to wire cages. Four groups were randomly assigned to 
ration diet No. 1 and four groups to diet No. 2 (Table II). The groups were rotated 
in a systematic order from one cage to another each week to eliminate any possible 
position advantage. T he experiment extended from March 21 to May 2, 19*56. Feed 
and water were given ad libitum, to all gr iiips and a small amount of greens was 
offered daily. 

Table II 

Composiiion of diets used {Trial No. 2) 



Diet 

Ingredients 

No. 1 

No. 2 

Ground yellow maize 

Wheat bran 

Groundnut cake 

Eishmeal 

Dried skim milk 

Luoeme leaf meal 

Sterilized bonemeal 

Lime stone 

Salt 

Shark-liver oil 

Manganese sulfate 

Aurofao (aureomyoin, vitemin B,-) 

Total protein (N x6-26)<' 

42 per cent 

8 per cent 

34 per cent 

3 per cent 

4 per cent 

3 per cent 

2 per cent 

1 per cent 

0*5 per cent 

0*5 per cent 

5 oz. per ton 

4 OK. 

23*4 per cent 

18 per cent 

8 per cent 

58 per cent 

5 per cent 

4 per cent 

3 per cent 

2 per cent 

1 per cent 

0*6 per cent 

0*6 per cent 

5 oz. per ton 

4 oz. 

31*6 per cent 


*Determmation jnafle by Oheinisfcry T>apj,cfani3at of Allaliabad Agrioaltiiral Institute. 


Results aed Discussion 

A summarj of the data obtained on rate of growth and gain per pound feed fed in 
Trial No. 1 is shown in Table III. When fed with the "normal-protein’ ration 
Aurofao gave a highly significant increase in growth rate of chicks to six weeks of 
age and an increase which was significant at the *02 per cent level of probability at 
seven weeks. When fed with the ‘high-protein’ ration, Aurofao gave a highly signi- 
ficant increase in growth rate with chicks to four weeks of age. After four weeks, 
feeding Aurofac gave no significant growth stimulus with the ‘high-protein’ ration. 


Table III 

Effect of ^‘normaV’ and '^igh-protein^^ rations with and without Aurofac upon rate 
of growth and feed efficiency of Rhode Island Red chicles up to seven weehs of age 


Protein Aurofao pp/ewt. 


Average -weight at indicated perio d 
(g. ni.) 

Peed per 
lb. gain 

Start 1 

2 -wJes. 

4wlcs. 

6 wks. 

7 wlcs. 

(lb.) 

22-S'7 

0 

33-9(45) 

60-3 

129-7 

280-0 

:i54-4(34) 

5-00 

22-37 

0-25 

39-0(45) 

76-6-' 

165-3“ 

36:1-1“ 

449-2(41)'' 

4-15 

30-56 

■ 0 . 1 

■ 38-2(45) 

76-9 

174-7 

355-0 

439-4(39) 

4-05 

30-66 

0-25 

1 38-7(45) ! 

89.9“ 

207-3“ 

367-6 ! 

437-5(40) 


22-37 

0 

1 38-9(45) i 

66-8 

129-7 

280-0 ! 

354-4 


30-56 

0 

88-2(45) 

76-9“ 

, 174-7“ 

355-0“ 

. : 1 

1 439-4“ j 



( ) Indicates ntiTiilier of chicka. 

a-P -01 b-P -02 c-P -OB 

Significance determined by “t” test. (Snedeoor 1946). 


The ‘high-protein’ ration without Aurofac gave a highly significant increase in 
growrthrate over the ‘norma-lprotein’ ration to six weeks of age. The difference in 
weight at seven weeks was significantly higher for the chicks receiving the high- 
protein ration. 

The ‘high-protein’ ration with Aurofac gave a highly significant increase in growth 
rate over the ‘normal-protein’ ration with Aurofac for the first four weeks of feeding. 
There was no significant difference in the sixth and seventh weeks. 


Analysis of variance of average weight of twenty pens of Rhode Island Red chicles at 
seven weeks of age 


Factor 

Degrees 

freedom 

Sum of 
squares i 

Variance’’' 

Total . 

19 

63,817-4 1 


Treatment 

" ■ 3 ■ ■■ i 

27,933*4 

9,311-1* 

Groups V, , 

■ ■ 4 

6,979-1 

1,494-8 

Itror ’ ■ , 

12 . . ■ ■ 1 

... . . 1 

29,90.i-9 

2,491-9 
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pound 

beel oaUdtv Z *v ™tion deTeloped beak necrosis. It may bave 

increased to 'i3cV„tT 7i, * The amount of lucerne leaf meal was 

”rio/aran?ZteSt:r/“l^^ 

vm ana also tended to reduce tbe sticianess of the high-protein ration, 
g P n rations with Aurofac m Trial Ho. 2 are summarised in Table IV. 


Table IV 

Average weight of WUte hegUm chieh fed on nor, ml and high-protein rations with 

Aurofac 


Brotein 
per cent 

Aurofac 

pp/cwt. 

Start 

Average weight at indicated periods 
(gm.) 

2wk8. 

8 wks. 

4 wks. 

6 wks . 

6 wks. 

247*8(39) 

3e4*3b(39) 

28*4 

Sl-fi 

0-2.'; 

0*2.5 j 

44*0(40) 

44*3(40) 

86*1 

94*3 

116*4 

140*3“ 

I 160*9 
211.1b 

201*6 

284*7b 

( Indicates number of chicks. ' ' 



Significance determined by -t" test [Snedecor\o46J. 


d«r“la'tZt:ttfTS^^^^ If -liether the1^^,ation used 
fed bora the toda^'Sc It useTf lSV'1*^ 
a growth as possible ^ get as rapid 

ratetvttemtSitr^ a ^My sigi^cant increase in growth 
tosiz weeks of agt ThSTle tTvid * *.l^^ ^S^orns up 

on the ‘normal-protein’ ration and one on the of ribofla^dn. One chick 

j. L 1=":‘ '.ra 

Summary 

»«. ,.™.4 .i - 

the normal protein ration and five nens on tbA -hi-irL r.7! • t ^ 
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EFFECT OF AtJBOFAC 


I'VoL XXVII, Part IV 


The ‘higli-proteiri’ ration gav(?- a highly significant increase in growth to six 
weeks of age and a significant increase to seven weeks of age over the ‘ncnTual- 
protein’ ration. 

Aiirofac tidded to the ^norjrial-protein* ration gave a highly significant in<M-<'.ase iii 
growth to six weeks and a significant increase to seven weeks over the sanu) ration 
without Aiirofac, 

Aurofac added to the ‘high-protein’ ration gave a highly significant increase in 
growth to four weeks over the same ration without Aiirofac. Addition of Aurofac to 
the diigh-protein’ ration gave no significant difference in growth to six and seven 
weeks of age. 

In a Trial Xo. 2 with 40 AVhite Leghorn chicks on the ‘normal-protein’ ration and 
40 on the ‘high-protein’ ration lioth containing Aurofac, there was a highly siginiicant 
difference in growth to six weeks in favour of the high-protein ration 

There was no significant difference in feed efficiency or in mortality rate. 

On the liasis of two trials with Rhode Island Red and "White Leghorn chicks a 
‘high-protein’ ration containing a higher than normal amount of groundnut cake and 
less maize gave significantly higher growth rates than a commonly recommended 
‘normal-protein’ ration./ Addition of Aurofac to ‘normal’ and ‘high- protein’ rations 
gave an increased growth stimulation. With the ‘high- protein’ ration costing less 
than the ‘normal-protein’ one, it was more economical to feed the ‘high-protein’ 
ration. 
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CHICK FEEDING TESTS 


By N. S. Gaeewal, Yesh Pae Kbbahd B. E. Halbeook, DeM State Model 
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[ Eeceived for publication on August 5, 1957 T 
Accepted for publication on August 22, I9o7j 
(With 6 Text-Figs. ) 

f optimum level of fisli. 

ffii ? a protein supplement in combination with groundnut cake, and 

whiclfcan be used k a 

stailmg ration as a replacement for more expensive groin. 

otb^r to^Tifnt^ f 

otiier ingredients which are used m poultry rations are as follows : 


Groundnut cake 


Ground maize 
Bajra (millet) 
Wheat bran 
Ground barley 
Shark-liver oil 
*Es. 26*4/maund 


Es. 

7'25/niaund 

740/Long ton* 

12'69/matind 

14'44/maund 

6-37/maTmd 

ll-25/niannd 

21-60/Gallon 


These prices indicate the cost advantage of using the masiniuTvi Ta^aT nf j 
nut cake and the minimum level of fishmeal. ^ maximum level of ground- 

Materials and Method 

Back experinmntal comparison consisted of four lots of 45 chicks eseb 
between an equal number of S. C. White Leghorns and -RlinriA t ’i i 
chicks were confined to brooders and wire-floored runwovq 
throughout the test period of eight weeks Both watAr^ Jitkout access to yards 
the chicks at all timel Limestone St was fe^froTn I w 
green feed after two weeks. ^ ^ ^ 


145 


28 AE/67 


8 . 



CHICK FEEDING TESTS 


Tile complete ration for eacii lot is given in Table I, 

Table I 

Ration for test chicks 


Ration Ni 


Ingredimts (Pounds) 
Fish meal 


Groimdnut cake 


Ground barley 
Ground maize 


Wheat bran 


Dried skim milk 


Skark-liver oil 


IGI mineral mix 


Results 

Tbe results secured from tliese tests are given in Table IL 
Table II 

Data from ratio7ied chicks 


Kind of 
ration 


Ration 

No. 


1. Ko Fishmeal 


•Most loss during 
first 10 days. 
No specific 
symptoms. 


5 per cent 


6, 30 per cent 


•Paralysis and 
r iboflavi n 
deficiency sj^mj)- 
tomsinlotS. 


64 


12-9 


9 
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Discussion 

It will be noted that up to 4 weeks of age the 2*5 per cent level of hshmeal gave 
a growth rate exceeding the 5 and 7| per cent level and 32 per cent in excess of 
the no fishmeal lot. At 8 weeks of age there w^as no appreciable difference in weight 
; between the three lots containing the different levels of fishmeal but the lot contain- 
ing 2| per cent fishmeal now weighed 39 per cent more than the lot with no fish- 
meal. 

Since almost all of the mortalily in these lots occnrmd during the first week o^ 
10 days of the test, it is not believed that any significance should be attached to the 
mortality. It should be noted, however, that the lowest loss (only 1 chick) occurred 
in the 2| per cent fishmeal-level lot. The fishmeal used came from the Director 
of Fisheries, Bombay. 

The groundnut cake replaced bajm (millet) in the ration with levels of 20, 30, 40 
and 50 per cent. There was slight but consistant increase in growth rate with each 
increase in groundnut cake level. The average weight for the 50 per cent level lot 
w^as 25 per cent heavier at 4 weeks than for the 20 per cent level lot and almost 20 
■per cent heavier at 8 weeks of age. 

Curled-toed riboflavin-like deficiency symptoms showed up in the 60 per cent 
, groundnut cake level lot at about 4 weeks and caused about half of the mortality. 
The mortality of only 1 and 2 cliicks per lot, or approximately 2 and 4 per cent, in 
the other three lots was exceptionally good considering the weather conditions 
under which the tests were conducted. 

It is recognised that these chick weights are abnormally low in comparison with 
reported U. S. growth rates, but the difference may be explained by a lack of anti- 
biotics in the rations and the unfavourable w^eatber conditions under which the tests 
were conducted. Temperature readings in the experimental house showed as high 
• as 108°F at one time with a minimum of 81®F during the test period. 

Figs. 1, 2, 3, 4, 6 and 6 show the average weights of chicks on different diets. 

Conclusions 

1. Fishmeal-level tests should be conducted on other lots of fishmeal but the 
results secured in these tests prove conclusively that at least 2| per cent of fishmeal 
of the quality used will very markedly increase the growth rate of chicks when 
added to a ration containing 20 per cent groundnut cake and 6 per cent dried 
skimmed milk as the principal sources of protein. 

2. An increase of the fishmeal level from 2-| per cent to 5 and 7|- per cent 
caused a slight decrease in growth to 4 weeks and an inconsistent influence at 
8 weeks. 

3. Mortality increased from 1 to 5 and 7 chicks out of the 45 started at the 2-|, 
5 and 7|- per cent levels of fishmeal respectively, but, since almost all of this 
mortality occurred during the first week or 10 days of growth, it was not believed 
that the mortality tread had any significance. 
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CHICK FEEDING TESTS 


ig, 5. Aa average oMok from the O 
fishmeal lot at 4 weeks of age 

Average weight — 3*7 oau 


Fig. 6. An average chick from the 2*5 
per cent fishmeal lot at 4 weeks of age 

Average weight — 5 oz. 
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4. Replacing bajra with the less expensive feed ingredient, groundnut cake, 
at 20, 30, 40 and 60 per cent levels caused a siigM consistent increase in growth rate, 
with the 40 per cent level lot weighing 25 per cent and 20 per cent respectivelv 
more than the 20 per cent groundnut-cake lot at 4 and 8 weeks of age. 

5. A curled-toe riboflavin-like deficiency symptom showed up in the 50 per cent 
groundnut- cake lot, causing mortality of about 5 chicks. 

6. It is concluded from these tests that at least 40 per cent groundnut cake can 
be added to chick rations with a saving in feed cost and an increase in growth 
rate. Higher levels than 40 per cent should be tested further before recommen- 
■dations are made. 




I'ESPji CINCTA FABR,— A PREDATOR OF THE HIVE BEES 
AND ITS CONTROL 


By S. SuBBJAH, and V. MAHABEVANyAgiB'ullurnl (iolh'ijtf 

and Rosearch Tnatitute, OoindjatonA 


[ Rcof'ivecl for pHhlioafion on. May 4. 1 !irili"| 

Ao('(' 1 )I(mI for intblieafion on .Tilly 10, lOaTJ 

yollmv banded was]),s S 2 )ji. are serious ^lests of the Indian honey bee 

R/>/.s’ uiflirn. F. in South India. These are predatory in habits and carry off rlie 
W()rker bo(^s in great nundiers froni the hiye entrance.s. Adults of Few coniinn 
under the category of social wasps living in colonies, are seen all over 
oonth India. 

Two apec'c.s were recorded, as predators, one, the common yellow banded wasp- 
,F._occurs mostly in plains ; Ramakri^^^^^^ Iver [19231 has 
r mrJn 1 JUid the nesting habits of this wasp and Ramachandran, 

I luus mentioned this as a predator of the Indian honey bee. The other sriecies 
IS sbglitly smaller collected at Burliar at an elevation of 2,500 ft. above th<^ mean 
.s^m level. J his was Inndly identified by the Chief of the Division of the Entomoloin- 
-\mv Delhi a.s Vespa, trojnea var. liaematodes Beq. ’ 

Their nests are built inside cracks, cavities or hollows in dilapidated walls, old 
trees, inside thick cane .stools, etc. The adult wasps are very ferocious and if dis- 
turbed sting badly. - 


Pna/DU! hahif 

At t oimbatore, the adult wasps are observed hoveling over tlie hives in nuralier.s 
from Juno to December. They fi'eqiient the hives on cool cloudy morning.s in 
numliers, and alight on the iirojecting baseboards in front of tho hives and wait for 
th<' bees as they go in or out of the hives. The alighting board provides a very 
iioiu'cnient phnie foi* the wasps to wait for stray unwary workers. At the ojipoitun'e 
momeut, the. wasp' ])ouneos on the bees and fliks off? with its prey and retn rns a few 
miimteH hence. _ Th<>. depredations of these wnisps coupled with low-lireeding 
during that period of the year rcdiice.s the strength of the activity of the colony 
consi( lernbly. The eolony gets weakened. These wasps concentrate, on such dwindl- 
ing failonio.s until iln^ colony attacked either perishes or deserts. 
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Coiib'ol 

Tlie usual metliofi of control is to spot out tlio iiesfcs in tlie ^ueinity wlu'r(- tlu'so 
wasps arc prevalent and destroying them by smoking after dusk. Aca'ordiitg 
Gouch [191.9] the distance that will fly to attack a hive has been Ibunil. 

to be 5 miles in a straight line and [3rd Ent. Meeting, Pusa, Vol II, 781]. Parai-hion 
sj>r-ay at. 0-05 per cent ^lirected towards the nest after sunset did not give (puck 
reli(.‘.,f. "IVasps v.’ere s(.^en coming out of such sprayed .nests eveii after 3 or -1 (hiA-s, 
Fumigation with, calcium cyanide is found to be easier, efficient and causes instant 
and complete, mortality of the wasps. 

it is not always easy to spot out the nests ; in some, instaiices they are ]o<;a(('d 
in inaccessible localitie.s, not convenient for the fumigation. Ihuv tlu^ best tiling is. 
tonet the adult wa.sp.s that fly around the apiary witli hand nets and destroy tlu on. 
'l.liis is, however, tedious and costly, and has to be carried out vigif^aitly for over- 
long jieriods. .Ift'om tlie oliservatioiis on the habits ot‘ these w asji.s, it is .scsui f liat the}" 
first aiiglit on a convenient spot on the alighting board oj'tlui hive and wait for an 
opportujiity to catcli tlie -worker at the hive entrance. Based on these oliservation.'^. 
the ho ly in a few hives W’-ere pinshed to the very front of the bus(' board, Ma-ndiy 
not providing any s|uice in front either for the bees or th.e wa.sjis to alight on retui ning 
to the liiv^s or before taking off for pasturage. It was observed that tilie wasf).'.; 
did not entej’ the hives where the hive bodies were pushed to the v(‘ry ft'unt, wlule 
(.fiey continued to snatch off the bees from the hiv'ts having tlie usual space in front 
to serve a.s alighting board for the bees. Hence it is suggested that, in addition to 
the destructionof waspsi.utheirnestsw'h.ereverpos.sib]e, the b(‘e keepers will do well 
to protect tlieir l>ce colonies fiom these wasps by puishing the hive bodies toi 
the very i'ront of the base boards. 
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A NOTE ON THE OCCURRENCE OE AN ARACHNID— JS£- 
LINGSENWS mDlCUS CHAMBERLIN— INFESTING BEE 

mVES IN SOUTH INDIA 

ByM. S. SuEBiAH, V. Mahadevan and R. Janakii^amais 

[ Receive .nor publication on May 3, 19561 

Acceptedforpublicationon. Juno 21, 1957J 

(With 1 Ter'zt Figure) - 

D uring the course of examination of bee colonies at Kotagiri and 
Burliar (at elevations of 6500 ft, and 2500 ft. respectively above mean 
sea level on the Nilgiris) a number of specimens of a certain species of a 
chelifer, otherwise known as pseudo-scorpions was observed lurlring inside the hives. 
The full grown creature Rig 1. is about 8 mm. long and dark brown in colour. Younger 
ones are also found on the base boards amidst debris and dirty particles ; these 
are pale white in colour. Both the adults and nymphs were found clinging on to the 
adult worker bees close to the neck- 

Specimens of the pest collected from Kotagiri were identified at the Indian 
Zoological Museum, Calcutta as belonging to the order, GhelonetJii ; family, Cheli- 
feridoe ; species Ellingsenius indicus Chamberlin. 

Though the extent of the harm done by these creatures to the bees is not exactly 
known, it is certainly a hinderance to the foraging activities of bees as they are obli- 
ged to carry extra weight of the pseudo-scorpions clinging to them. Hence the 
general activities of such bees decrease and the affected colony dwindles in the course 




Fig. i. Ventral anti dorsal ^lew of Acanthmyis Siva 
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ABAOHNIP INFESTING BEE HIVES 

of time. In a few instances the pest was so great that it brought about the 
total deatli of 'workers in certain hives at Kotagiri. "When wild colonies are hived, 
there is no indication of their presence auTwhere in the combs or on the bees, but in a 
few days a number of them are seen moving about inside the bee hive. How and 
from where they have got into the hive is not known. 

A number of them were brought to Coimbatore for purposes of rearing, but 
they failed to breed. In laboratory cages provided with debris and bees daily 
the chelifers w^ore noted to live up to 2 to 6 days. Ten specimens were introduced 
into one of the working colonies at Coimbatore, but only two of them survived in it. 
They lived for 2 months 20 days and 3 months 6 days respectively. Those kept in 
empty tuhes without debris or bees lived for 10 days only. Young caterpillars 
of the wax moIh—GaUeria melloneUa and honey bee eggs were given as food for tbe 
ehelifei, but these did not thrive. 

It may be possible to reduce the infestation by chelifers by frequent cleaning of 
base boards. 

Chelifers are noted in large numbers on hill variety bees ; but occasionally these 
were also noted on plain variety at Coimbatore at an elevation of 1200 ft. above mean 
sea level. 



ABSTRACTS 

The use of the Milk Ring Test in a survey of the incidence of bovide brucellosis in 
southern Scotland. Forgusou, G. S. and Robertson, A. (1954) J. Hnq. Gimbridge, 
52(1). 24-36 

T he airfcliors have reported the results of the study on ‘ Milk Ring Test k under- 
taken with^ the object of (i) examining the relationship of ring-test reactors 
to blood-serum litres and to actual infectimty of milk, (ii) using the ring-test reaction 
as a criterion to investigate the extent of brucellosis in dairy herds in Southern 
Scotland and (iii) to studying the incidence of Br. abortus in raw milks supplied to 
the city of Edinburgh and country of Midlotliian. 

The preliminary tests carried out in two herds free from Br. abortus infection 
shovs ed that the ring test, when applied to milks of normal character was very 
accurate. The results of ring test of abnormal milk, due to mastitis or drying-off, 
showed it to be positive in three cases out of twelve doubtful reactors to blood- 
serum test. 

In another herd, four animals giving a doubtful reaction on blood-serum test 
proved negative to milk ring test, and it was assumed that the doubtful blood- 
serum reaction was due to vaccination. Taking the serum agglutination test as 
the criterion and considering only the samples vvliich were 'negative or positive to 
the test, the ring test agreed with the blood test in 97-2 per cent of 281 cases. By 
adopting the other method where the doubtful reactors to either test were classified 
as positive, the results showed that the ring test disagreed with the blood test in 
6*7 per cent of 297 cases. The authors were of the view that the majority of the 
doubtful reactors would have become negative on retesting. 

In testing bulk milk samples the authors found that positive millfs continued 
to give positive reaction even when highly diluted with negative milk. In performing 
the test for the purpose of routine diagnosis the examination of bulk milks of about 
ten cows was considered to be safe procedure. Abnormal milk was recommended 
to be excluded from the routine test, although in bulk samples the milk of snc*h 
animals had little or no effect on the results of the tests. 

In testing Brucella-mitcted. milk, a high percentage of ring test positive milks, 
showed negative reaction to guineapig serum agglutination test, but in no case was. 
infection found in ring- test negative milk samples. 

The authors observed that ring test was correct in some 93 per cent positive 
oases and that it -was a simple time-saving and accurate screening test for detecting 
herds possibly infected wdth Brucella. 

In vioAv of the high incidence (at least 10-5 per cent) of Br. abortus infection in 
Edinburgh milk supplies in spite of the vaccination programme wdth Strain 19, 
the authors were of the viewr that there w^as a need to investigate more fully the 
efficacy of Strain 19 vaccination in reducing the incidence of Brucella infection 
in milk. (B.R.S.) 
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The role of carbohydrates In urea ntilisation, cellulose digestion and fatty acid 
fonnatloa. i, J. blesgo. (1956). /. Anim. Sci.^ 15, 426-503 

I HnI^ESTIG-ATIOFS were carried out to explore the role of various carbo- 
hydrates oil urea utilisation and the differences in production and distribution 
of the fatty acids produced from the fermentation of these energy sources. The 
usual artiffcial rumen technique was employed and the systems were maintained 
in an inert atmosphere at a constant temperature of 39°C and at a fermentation 
y/H of 6-2 to 6*9 for a specified period. The simples were then analysed for their 
urea, ammonia and fatty acid contents after suitable intervals. It has been reported 
that utilisation of urea by niicro-orgamsms in vitro was dependent on the amount 
and type of carbohydrates used as the energy source. Urea utilisation was slightly 
more with starch as compared to cellulose, xylan and pectin. It has been further 
reported that the formation of volatile fatty acids and their distribution was also 
dependent on the amount and the type of carbohydrate employed. Starch gave the 
highest amount of fatty acid produced and was followed by dextrose and then by 
cellulose. Digesfeion of cellulose ivas markedly retarded when higher doses of 
dextrose were used. On the other hand, addition of starch up to 1 per cent of the 
medium in combination with 1 per cent cellulose enhanced the rate of digestion 
of cellulose and fatty acid formation. Starch, however, when used alone as carbo- 
hydrate source, resulted in marked increase in valeric acid concentration with a 
corresponding decrease in propionic acid formation. [P.C.S.]. 


Flactuatioa within a day in the liver-fluke egg-count of the rectal contents of cattle. 
W. Dorsmax. (1956), VeL Reo. Vol. 6S, No. 34, 571-574 

F aecal egg-count is the usual criterion employed for the diagnosis of disease 
caused by helminths, the estimation of the degree of subclinical worm 
infestations and the determination of the efficacy of anthelmintics. However, 
the interpretation of the results of such counts is often found difficult owing to 
variations in the faecal egg-contents of the same animal at different times. The 
faecal egg-oount of cattle suffering from severe triohestrongylidosis was found by 
Messerlito vary from several hundreds to zero within a few days. Spedding observed 
highly significant variations in the nematode egg-content of sheep faeces collected 
.at two, three, or four-hourly intervals and also in those collected from day to day. 

The author studied during April and vSeptemher, 1956, the variations from hour 
to hour in the number of eggs of Fasciola hepaiica in the rectal contents of housed 
and grazing cattle at Botterdam, Holland. The faecal samples were collected by 
manually induced defaecation. Whenever possible only the last few hundred grammes 
of the dung which passed out of the rectum were used for determining the eggs 
per gramme of faeces. The results obtained were highly remarkable and unexpected. 
There was a gradual rise in the egg-count during the morning which reached the 
peak near 1*30 p.m. and was followed by a gradual descent during the afternoon. 
During the night the egg-count was found to remain constant at the micimu Tn. value 
of 6 e.p.g. from 8-30 p.m. to 7-30 a.m. It is not yet understood whether the 
variations are the result of some physiological process of the host or a fluctuation 
in the egg-laying capacity of the flukes. (H.D.S.) 
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w studies OH comparative Bracella immuaity with agglutinogenk and nonagglo- 
iHOgeoic vaccines. Francisco Sieiro. (195-1). Am. J. Vet, Res. XV, pp. 417-121 

pHE autlior has attempted to evaluate the immu nising values of uonagglu- 
tinogenic Brucella strain ‘B’ (Eosenbusch) and the strain 19 (B.A.I.). Clean 
ifers of 12 to 14 months of age were divided in three groups, x^nimals of group 
’ were administered vaccine prepared from the strain 19, those of group ‘B’ were 
ren vaccine prepared from the nonagglutinogenic strain “ B ” and those of group 

were left as unvacoinated controls. Sis months after vaccination the heifers 
jre allowed to be covered by clean young bulls and only tbose heifers which became 
egnant were used for further study. 

The pregnant animals of each of the ‘A’, ‘B’ and *C’ groups were divided into 
-^0 sub-groups, Aj consisting of 6 , and Ag of 9 ; B of 21, Bg of 21 , and 0 of 11 and 
of 8 heifers. Those of sub-groups Aj, and Cj were given an infective dose of 
riilent Brucella culture consisting of 5 million organisms, the mean pregnancy 
sriod of the groups being 162, 202 and 160 days respectively. Those of the sub- 
oups Ag, B 3 and Cg were given a higher infective dose consisting of 50 million 
ganisins and the mean pregnancy periods being 172, 200 and 174 days respectively. 

Necessary bacteriological and serological tests were carried out to find out the 
fection due to the exposure, to the organism. The final criterion of infection 
as established by the isolation of the infective organism from the placenta or from 
le foetal organs or by the rising of the post-partum agglutinins to titres of 1 : 100 
r higher. 

Judged by the standard mentioned above, it was found that 60 per cent of the 
limals of the sub-group A, and 47*6 per cent of the animals of the sub-group B, were 
imune while 8 T 8 per cent of the control group C, aborted. The infective dose, 

. the sub-groups Ag, Bg and Cg was rather very high, that only a small percentage 
; the vaccinated animals of either group was found to be immune and all the con- 
ol animals were infected. .. 

Even though the results achieved are somewhat more favourable to the use of 
rain 19 (B.A.I.) the author prefers the use of nonagglutinogenic strain “ B ” (Rosen- 
usch) for routine vaccination of animals so that reaction due to natural infection 
in be easily detected. He advocates the use of both the vaccines in heavily infected 
?eas, strain 19 (B.A.I.) for calfhood vaccination and strain “ B ” for revaccination 
id for vaccination of adult females. (M-N.) 

itrogen utilisation by Iambs fed purified rations containing urea, gelatin, casein- 
Mood fibrin, and soybean protein. Ellis, W. C., Garner, G.B., Muhrer, M.E., and 
Peander, W.H. (1956), J. Niitritionf 60, 413-425 

AMBS were fed purified nitrogen free rations consisting of cellulose, starch sugar, 
— ^lard, minerals and vitamin A and D. Nitrogen was supplemented solely and in- 
Lvidually^y urea, gelatin, casein, bovine blood fibrin, and a purified soybean 
rotein. These rations contained approximately 7 per cent of crude protein and 
ipplied 3‘6 therms of calculated gross energy per day. 
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On iiitrogeu-free lation, the mean endogenous nitrogen IcA^eHvas 31-9 mg. ISTper 
kg. hody weight and the mean metabolic nitrogen level was 2-39 mg, N per gram of 
dry matter intake or 7-17 nig.N per gram of dry matter excreted. Metabolic nitro- 
gen expressed on the basis of excreted dry matter was less variable than whenex- 
pnnssed on the basis of dry matter intake. 

There was no significant difference in the true digestibility of nitrogen from, 
any of tlie nitrogen sources. It varied from 82-0 per cent in urea to 86-5 per cent 
in casein (metabolic introgen being expressed on excreted dry matter basis). 

Marked differences were obtained between the daily nitrogen balances for lamb 
fed nitrogen from various sources. Lambs fed urea stored less mtrogen (P<0*01) 
than those fed any of the true proteins. 

The biological values of bovine blood fibrin and soybean protein w’^ere signifi- 
cantly larger (P<0-05) than that of casein, and the casein values were significantly 
larger (P<0'01) than those of gelatin and urea. The mean biological values of the 
nitrogen sources were: bovine blood fibrin, 83-1; soybean protein, 824 ; casein, 
72-7 ; gelatin, 574 ; and urea 53-7. In calculations metabolic nitrogen was based 
on excrete dry matter. 

Statistically, the ruminal ammonia concentrations varied only slightly with 
different nitrogen sources with the exception of urea. The ruminal ammonia con- 
centrations after feeding urea were significantly larger than ammonia concentrations, 
associated with any other nitrogen source. (A.W.Z.) 

The effect of high levels of an antibiotic on laying chickens during hot weather, Bitbt 
W. Heyvvang. (1950). Ponlt ScL Vol. 35(6) p. 1196—1200 Refs. 4 Tables 5 

G roups of white Legbom pullets, selected on previous trapnest records, except 
in one experiment, were put under four feeding experiments, during 100 or 112 
days of hot weather. Two White Leghorn males were in each group during the 
jast three experiments. 

The control group was on nnsupplemented all-mash based ration. The ex- 
perimental groups were fed on basal mash mixed and supplemented with crystalline 
chlortetracycline hydrochloride at two levels of 60 mg. and 100 m,g. per ton of mash. 

The data collected, correlated and statistically analysed were on egg-production, 
diet consumption, diet consumption per dozen eggs laid and maintenance of weight 
by the layers in different groups. Platchability of fertile eggs and mortality figures 
were noted. Insufficient data were also recorded in two experiments of 16S 
days and 84 days of cooler or relatively moderate weather. 

At both the levels of supplemented feeding of the antibiotic the egg production 
sRowed an increase during the hot w^eather. The combined average rates of produc- 
tion ill the &st three experiments were 36-5 per cent for controls, 44*8 per cent .for 
60-gram level and 47-2 per cent for 100 gm. level. At 50-gm. level these figures 
for control and experimental were 34-9 per cent and 44*3 per cent respectively when 
all the four experiments were combined. This increased effect wb,s marked more 
in poor layers than in good-layers, as seen from two experiments. Whether the 
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The effect on fertility of changes in the composition of the normal egg-yolk citrate 
semen diluent. I). E. Melrose and D. L. Stewart (1956). Brit. Vet. VoL 112, 
No. .12, 536-5-10 

I N order to determine whether a reduced electrolyte concentration in the semen 
diluent or the addition to it of fructose, had, besides a beneficial effect on survival, 
.any influence on the fertility of the spermatozoa preserved at 5°C, the undermen- 
tioned diluents were investigated into with the usual 3-6 per cent sodium citrate 
■ egg-yolk diluent as control : 

(1) Isotonic (2*9 per cent) sodium citrate egg-yolk buffer 

(2) Usual 3-6 per cent sodium citrate egg-yolk buffer with the addition of 
fructose 

(3) Bicarbonate-glucose buffer evolved by Kampschmidt 

Semen samples were collected every 3rd day and suitable ones were diluted at 
the rate of 1 : 50 in the control and trial diluents on a spht sample basis. After 
■dilution, the semen was cooled to and stored at 5°C. hirst inseminations were carried 
out on the day of collection and during 2 days thereafter. 

(1) In 3792 inseminations wdth the isotonic semen diluent, a conception rate 
■of 64‘1 per cent was obtained compared to 63*6 per cent in 3831 inseminations with 
•control dilueuts. There was no significant difference between diluents in the over- 
all conception rate but an improved conception rate was obtained with the isotonic 
diluent on the 2nd day of use at 5 per cent level of significance. 

(2) Addition of 0-05g. fructose per 100 ml. of diluent did not affect the conception 
rate. 

(3) Notwithstanding the better survival of spermatozoa in vitro, a lowered 
•conception rate of 63-9 per cent was obtained in 3409 inseminations with the bicar- 
bonate glucose egg-yolk diluent, as against 66-9 per cent conception rate in 3488 
inseminations with the control diluent. The difference in fertility was significant 
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